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Introduction

The Pole Station (IGY Amundsen-Scott Station) is located within 1 too

of the geographical South Pole^ 2800 m« above sea level (1) where the ice

is approximately 21*00 mo thick (2),

Glaeiological observations were made from 5 January to 26 Hovember

1958o The main effort was directed toward obtaining information on the

area®s present and past snow accmulation, on the physical characteristics

of this snow^ and on the relationship of the accumulation to meteorological

conditionso

This report presents the pit stratigraphy and stake measurement data

collected for studies of snow accumulation and observations on firn

temperatures*

Lafrer reports will cover observations on solid particle content of the

snow, snow mechanics, and fabric of deep core, F i m samples were taken for

©xygen»is©tope studies and were delivered to the California Institute *f

Technology, Other observations, such as precipitation crystal replicas,

were made by other personnel* Ifteir reports will be available elsewhere*

Preliminary Considerations

Weather

Weather data collected by United States Weather Bureau personnel during

1957 were available in part at the Station* Because certain conditions of

weather reflect on the characteristics of the snow cover, a brief stmaaiy

of 1957 weather observations is given below in approximate f igures*

Air tennserature, 2o5 m» above the snow surface* The mean annual air

temperature is approximately ^ O 1 ^ . From March to October inclusive, the

daily mean temperature ranged between «50° and »65°C», with few exceptionso

There were two transition periods, when daily mean tenperatures decreased

(February), and increased (November) between -50° and -30°C« During December

and January the daily mean tenrpermtures ranged between -30° and -20°Co A

minimum ten^erature @f -75°Co and a:maximunr of -15°C. represent the annual

rangeo Differences between daily maximum Mid minimum temperature values

increased from less than 5°Co, monthly average figures from November to

February^ to almost 10°C. in the period March to October* On two occasions

in May the daily temperature range was 22°Co

Mind speed__and^ the snow surface. The

TT wind -was from' the M "i^<i»at, Greenwich meridian being No

Monthly average wind speed was 3-5 meters per second from November to

February.* and between 5*»9 mps for the remainder of the year*, The highest

wind speed, 23 mps, was recorded within a 2ii~hour period prior to the day

when the average wind speed was lf> mp$$ maximum daily average for the year.

Calm periods were rare*

Cloud covero The cloud cover monthly averages ranged between 2/10 and

6/10o For December t© March the cloud cover values were higher (5/lO)5 than

for the period April to Movember (3/10)«

Independent of the sun ephemeris^ the weather at Pol'e Station has a

seasonal character which from a glaciological point of view can be divided

as follows^

Winters March to October

Transition (spring)s Bart of" October .and November

Summert December and January

Transition (fall)s February and part of March

Based on the above^, the observer adopted a summer/winter seasonal

status^ both seasons extending between February and November*

The environment of each season, relative to each other* is distinguished

bys

Stumer (3*»k months)s Low* stable tenperature; dense cloud cover? low

wind speeds d

Winter (8-9 months)! Very low, wide tenperature ranges light cloud

cover; high wind speed| very dry*

Note_on radiation

Measurements erf heat balance and ablation on temperate glaciers with,

flat surface about 3000 m0 above sea level show that 80* of the energy

responsible for ablation is supplied by absorption of short wave radiation

from the sum and sky (3). Also due to the dry^ dust-free air* the intensity

of incident radiation at sea level in the Antarctic (at lat. 78 11«S) is as

high as in the Alps at height of 3000 a. (1»). However, polar glaciers have

a particularly high albedo due t© the dry powder snow at the surface (5),

and, in addition, the low angle erf incidence of the iun*$ radiation (6).

The albedo values at PS in midsummer indicated that for the whole light

season the albedo is as high as 90* (h). Also, it has been calculated

that for lower latitudes with a clear sky the sun has to reach a height of

1*0 to make the radiation balance of the surface positive (7), but this is

impossible at the Poles, although with considerable cloud cover the radiation

balance of the surface becomes less negative (7), At PS the surface net

radiation was measured as -3U langleys per day (8)* even in January 1958,

m e of the two summer months when the height of the sun and the amount of

cloud cover are most favorable to a positive radiation balance at the surface.

Processes Acting ©n the Surface

Processes acting en the surface described below do not necessarily

produce any net change in mean surface level, i.e., deflation effective

over one particular square meter is not necessarily effective over the

whole general area, which raay^ in fact, show a net gain during the same

peri©do

Generally speaking^, at wind speeds above 5 nqps« snow deposition and

deflation will take place simultaneously over 1«2 m2 elongated cuneiform

patches oriented parallel to the wind direction* However* a net gam or

loss caisi be measured after each high speed wind period*, •

Wind speed of 5 ®ps and more will cause the snow to drifts and a wind

speed of 7-8 raps will noticeably deflate snow from soft layers* If the

soft, low coherence stratum is at the surface, it will be deflated layer

by layer; if it is covered by a relatively hard crust which is broken, a

deflation pocket will forme In both cases deflation takes place to a

depth great enough to yield the accumulation of the preceding season,

providing that the high speed wind period persists for a sufficient length

Besides the deposition and deflation patches and pockets, there are

five other predominant surface features* linear sastrugi; anvil shaped

corrasion forasf ridges at right angle and parallel to the wind direction!

ripplesj said very thin crusts with polished surfaces *

Linear sastrugi eventually go through the deposit! on«deflat ion process

and, if winds rise above 10 mps$ they will migrate* Anvil forms will be

corraded on the windward side ©f deposition patches and recently formed

sastrugii the anvil horn of mature fonts will break and sometimes a second

anvil h o m will be corraded. The wind tuxftralence, provoked by the anvil

formation (usually 5-10 em* high)^ will for® a semicircular deflation

beneath the anvil°s hom 0

The thin crusts are not affected by deflation because the extreme

smoethness of their surface does not aH®w the cmptmmt grains to be

easily dislodged by the impact eff saltating particles.. On the other handf

it seems that deposition is not favored either because grains will continue

to roll over the surface which does not offer any degree of adherence.

This latter situation cannot continue indefinitely, but some surface

sections of crusts remained uncovered for weeks while snow accumulated all

aroundo

Glaciological Observations in 1957

Snow accumulation from March to early November 1957 was *approxi«

mately one-half foot/1 as observed at four stakes (9)« Distribution of

this accumulation was irregulars eog*P ski tracks made in Mkrcfc were found

uncovered after the winter months*

Precipitation consisted mainly of minute crystals* Visible flake-

type precipitation was rare^ occurring mostly in the summer and only seldom

in winter*

Drifting snow occurred almost continuously*

Strafet graghic

General

Preceding considerations on weather$ surface features and snow accumu­

lation were taken into account in the identif ication of seasonal said annual

accumulation layers* Dating layers by stratigraphic characteristics is

difficult whens

Snow has become ibOTojjeneouf due t© drifting and wind packing before

deposition*

Seasonal layers are thin and irregularly deposited*

All layers are affected by sublimation*

Summer melting is negligible*

Oxygen«isotope ratios provide means of identifying annual accumulation

layers where other methods fail (10)* Samples were collected for oxygen-

isotope studies and the results will be available in the near future*

However# it should be pointed out that in the PS area the drifting snow

is in part deflated from layers accumulated during the preceding season;

therefore^ any layer should have a considerable proportion of snow with an

oxygen^isotope ratio characteristic of the preceding season, minimising

the ratio variation*

Fortunately^ summer and winter weather and sun radiation conditions

differed sharply* These contrasts produced qualitatively large changes in

the snow cover and the strata were dated on the basis of these changes*

Stratigraphic observations were made in 18 pits to a maximum depth ©f

5*5 a., in the Snow Mine to a depth ®f 27 a,, and in three auger«c©res,

one of which reached a depth of $0 a* The Snow Mine was excavated during

1957 (11).

Observations were not completed in all these pits and coreso Some of

these pits were designated for specific purposes* e.g.* sampling for

filtering and geocheaical studies^ compaction rate measurements^ etc*

The stratigraphy of a pit where theraohms were placed early in 1?57

was observed on January 7^ 1958* The walls were uncovered from 1 to k m*

erf depth and were scraped inward 50 cmo to expose Afresh11 firru The f irn

•was homogeneous in texture in these 3 m9 and obviously represented several

years of accumulation* As expected In- such a high* cold* polar area* the

firn was dry and there were n© signs of appreciable melting and fefreezing

features o Individual layers ranged in thickness from less than 1 cm* to

more than 20 cmO|> their boundaries being unevenly distributed in depth.

Subtle differences in grain siBe^ compactness5 hardness * and coherence

could be observed when comparing layers* Conpaction and densification

with depth were not readily evident as in subpolar areas•

Sublimation effects could be observed in all layers, more so immedi­

ately below iced crusts^ where well developed sublimation crystals were

formed*

In the Pole Station area sublimation is one of the keys to the under­

standing of the diageneds of the upper layers of f irn. A large annual

temperature range* which at a-depth of 50 cmo is approximately 35°C«

(Fig« 28) subjects at least 2-3 annual accumulation layers to active

sublimation that many times. Of course, the most active vapor transport

stifl sublimation (vapor to solid phase) are expected to take place in the

layer at the surface during each fall (12)*

However9 sublimation effects were observed in the layer accumulated

throughout the winter of 1957* which by January 1958 had not yet been

exposed to a fall season. This sublimation could be caused progressively

by the air8s daily temperature range of 10°C« or more recorded on more

than 50 days during the winter of 1957* What is more important, in the

same season there were several periods when throughout 2-6 days the air

tesperature would increase and decrease as much as 20° or 30°C.l in both

cases activating either phase of sublimation. It is believed that

sublimation is subdued during these large temperature variation periods

which occur in winter because the low temperatures at which the variations

occur hanper molecular d£ffusione

Detailed Studies

It was mentioned earlier that four stakes *yfoere snow accumulation was

measured between March and early Hwember 1957 showed approximately 15 cm.

accumulation. The stakes were located windward of PS at 200 a. intervals,

at distances ranging between 0*6 and 1.2 kmo from the station. They were

remeasured on January 9 and 10^ 1958* and gave the following valuess

Stake as 12.5 cm*

§ 15.5

cs 21 oO

Is 9o0

The average of lit<>5 cm0 is a figure well in accordance with the average

value found in early Hovember* and shows that snow accumulation during

Iwember and December 1957 was very small. Pits 60 to 90 cm. deep were dug

near those stakes in order to observe the differences in f i m metamoiphism

caused by the environment of each season* and based on these differences*

to form the criteria to identify annual accumulation layers. Since all four

pits offered a similar pattern of stratigraphic characteristics and sequence*

pit "stake bn Which has the snow accumulation value nearest to the average*

is taken as"*a detailed exacple* Fig* 1 and Table !•

FIGURE I 
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TABLE 1

Stratigraphy, Pit at Stake Jy 9 January 1958

Depth
cm.
 Grain Size 
 mm. Remarks^ _ 
0.0- 1.5 <.5-1.0 Soft; small clusters; upper 0.5 cm. is harder than 
the rest; there is more coherence between grains. 
Faint bonded-grain layer at depth of 1 cm. 
1.5	 Iced crust; <.5 mm. thickj grains are discernible*

1.5-16.5	 <.5-1.0 Soft; some horizons are noticeable, but the. layer is

very homogeneous; at 1.5 - 2.5 and ll*»0 - 1$«5 e %

grain size range remains as indicated, but there is

a higher proportion of large grains than in the rest

of the layer; both zones are softer than 2.5 - lU.Q

cm. Boftded-grain layers at depths of 5*0, 7«5

(faint), 10.5 and 12.0 cm.

16.5	 Iced crust < #5 mm. thick; brittle; grains are dis­

cernible; tfae~crust is not thicker than a single

grain; there is no coherence between the crust and

grains of the layer above.

16.5*19*0	 • 5-1*5 Very porous; very soft; grains have sharp edges;

there is more coherence between grains and tighter

clustering at 16.5 - 17*0 and 18.0 « 19.0 cm. than

at JL7.0 - 18.0 cm«, where small sublimation crystals

are visible.

19.0	 Iced crust < .5 %®®> thick; similar to others.

19*0-32.0	 .5-1.0 Soft; very similar to the layer at 1.5 - l6»5 cm.;

there are softer, larger grain size average zones at

19«0 - 21.0 cm. (sharp edged grains), and at 28.0 ­

32.0 cm. (round grains). There is an intervening "

layer at 26.0 - 28.0 cm. where hardness increases,

same as the proportion of small grains (some are .5

mm.); it is compact and medium hard. There are

bonded-grain layers at 20.0 and 25.5 cm.

32.0	 Iced crust <.5 mm, thick; brittle; similar to others.

32.0-3U«5 «5-l*5 Soft; porous; some 2 mm* sublimation crystals break

the otherwise uniform grain size range; large grains

have sharper edges than the sm^ll grains.

3l*«5-38*O .5-1.0 Medium hard; more compact than the layer above; grains

are round. Well defined bonde4-grain layers at 36.0

and 37*0 cm. Faint horizons about every .5 cm. show

that this layer was accumulated in laminae.

38.0-1*7*5	 <.5-1.5 Gradually compacting with depths, this layer is soft

at th* top, hard at the bottom; grain size range is

the same throughout this layer, with proportion of

large grains decreasing toward bottom* There are

bonded-grain layers at 39*5, 1*1 • 5 and kk»Q cm.

TABLE. 1 
(Continued) 
Depth Grain Si^e 
cm. am. Remarks 
U7*5-5l*5 1.0-2.0 ¥ery softs large air spacesf there are clusters of

sublimation crystals (2 mm.) from U7»5 to 50*0 cau$

below this depth sharp edged 1 mm. grains are present.

The U7«5 horizon is sharp.

51 *5 Iced crust .5 mm* similar to others*

51 «5 ^ nd l.o Soft in the upper 2.0 - 3*0 cau; hardness increases

below gradually with depth to 65.0 cm., bottom of the pit.

Bonded-grain layers at 53*0, 57*0* 61.5 and 6I4.O cm*}

these are more easy to observe than similar layers

near the surface because the adherence of sublimation

at their low surfaces has almost doubled their

"original11 thickness. The same applies to the iced

crusts.

10

Because of the stake b placement data and snow accumulation

it is known that the strata from the surface to a depth of 15*5 en. at least,

if one is to allow for negligible compaction, was deposited since larch 1957s

that is to say, the strata to that depth accumulated from late in the fall

or early in the winter 1957, through the winter and past the spring, arid at

the tiae of observation^ the surface was exposed to the mid-sunnier .mather.

Immediately below the base of stake b should lay the strata accumulated

early in/or during the fall of 1957,"and below this, that which accumulated

or was exposed during the summer 1956-57°

Considering dating procedures used heretofore, principally those

advocated by the Snow, Ice and Permafrost Research Establishment^ procedures

with which the author became familiar in North Greenland in 1956 0S% it was

thought that the sequence of stratigraphic characteristics observed in pits

a to & could be used tentatively to determine criteria for identification

of annual accumulation layers in PS area*. The criteria are as follows!

Winter layers are of small grain size range and average; are relatively

compact andImrd1, often contain several very thin wind-crusts (a), and

wind-packed layers (b); winter layers are of relatively high density.

Summer layers are of relatively large grain sise range and average;

are soft, and""me 'formation of loose clusters of low coherence between grains

is general; these layers contain thin radiation crusts (c), and wind crusts;

below these crusts sublimation crystals and/or other signs of considerable

sublimation are observed after the fall period; summer layers have low

density valueso

At this point it is necessary to explain the use of nomenclature such

ass (a) Wind crustss noted in stratigraphy observations as bonded-grain

layers® They are of aggregate structure and apparently the bonding agent

is sublimation* They are found in summer and winter layers, and were

observed in the winter layer of 1957, which at the time of observations

had not been exposed as yet to toe fall period* On page 6 of this report

it was stated that sublimation was active through the winters it should be

added now that the periods of large tenperature increase (1-3 days) are

recorded simultaneously with high speed winds (10-15 mps)o These periods

are followed generally by a sharp decrease in tesperature which subjects

the surface layer to a pronounced inversion, favorable for sublimation.

Hie writer believes that the bonded-grain layers consolidate by sublimation

adherence to ttie base of the surface laminae^ whose component grains have

been initially compacted by saltating drift particles; hence, the bonded-

grain layers are related to wind*

(b) Wtodfgagkedlggrss e»g«, at depth of 26-28 cm. Their continuity

and moderate ccrapacl! on "dilferentiate them from sastrugi.

(c) Radiation crustss insolation or sun crusts; noted in stratigraphic

description as^iced "crusts. The grains forming these crusts are cementedj

and, when observfetfln plane section, they are more translucent than those

of average firn. That they form in summer is definite, but how they form

is not known by the 'writer.

U

While Lilequist has asserted that lee-emstif may form below the surface

with the air temperature just below freezing {JJe^P at PS a maximum tempera­

ture well below freezing has to be considered.. More likely the origin of

these iced crusts could be attributed to Shoumsky8s viewpoint on the subject

(M) o "Further study is required of all factors involved in internal melting

through individual "insolation11 or properly oriented crystals composing

grains at the surfaceo

SIPRE methods of observation and derived conclusions used in Greenland

were followed* somewhat revised by the writer because of the different

stratigraphic factors encountered in several observation points* at the

coast on the Ross Ice Shelf and in the interior of lest Antarctica 1500 nu

above sea level*

Quantitatively the winter seemed to account for most of the annual

accumulation* whereas summer conditioning offered more reliable character­

istics so far as dating is concerned„

Seasonal boundaries within an annual layer are produced each spring

and fall* The latter* between the late summer recxystallized firn and the

early winter massive accumulation* is always found to be the most distinc­

tive horizon Therefore* the adopted limit for an annual accumulation

layer extends from, fall to fall* as opposed to a calendar yearo

However sharp this horizon may be^ it is still difficult to place it

with absolute accuracy? the pronounced temperature inversion produced by

the fall period increased interlayer mass migration and sublimation (vapor

to solid)* processes which together with the dissipation of latent heat

from the upper layers homogenize the very last summer deposition* eogo*

OoS cnio of snow covering a radiation crust and the first 1-2 cm0 of winter

deposition* originating zones like those described in pit b at lU-l6o5 emu

and 28«32 cm0 of depth» Somewhere in these zones is the true limiting

horizon To avoid hypothetical errors* outstanding radiation crusts or

distinct horizons like the one at a depth of k7»$ cm0 are used in this

and the following pits a

In all* the stratigraphic description of pits a to d offered good

correlation between the seasons8 weather and accumulation environments,

mainly in obvious aspects such as§ radiation crusts in summer layers!

considerable sublimation in layers exposed at or near the surface during

each fall; thinly layered* wind-packed layers in strata accumulated during

the winter* the windiest season

Annual water accumulation values computed from pit b* Table 29 are

plotted schematically against time on Figo 2o There the"two possible

extreme values for the summer accumulation are given to evaluate the

possible seasonal ratio within the annual accumulation Yet these values

are not absolute since a winter layer exposed at or near the surface

during a stammer will respond to its environment, and later taken for

summer accumulation

TABLE 2

Annual Accumulation Valuess Pit b

Depth 
cm. 
Accum. 
Year 
Cm. of 
Snow 
Avg. Density 
QiQ/cm 
Annual 
Cm. of 
Accum. 
Water 
0.0=16 
32.°O-li7 
U7.5-65 
o5 
'.5 
1957 
1956 
1955 
195U 
216.5 
15.5 
15.5 
£17.5 
.335 
.370 
.375 
"5 
5 
.7 
.8 
.0 
Annual Average ?5 .8 
Snow pit studies at stakes a to b showed that annual accumulation

layers 15-20 em. Hi£~dc were c « o i . Particular layers were irregularly

distributed in depth and their thickness was variable* Considering that

the snow surface in itself was very irregular, with differential height

values greater than the thickness of annual layers (at least in each 3G­

iiO m 2 ) ^ it was decided to study the stratigraphy in such a manner that the

average of annual accumulation values would be representative*

To secure correlation between the different sets of observations it

was necessary to follow individtal layers from pit to pit* Also* in order

to cover a stratigraphic section representative of the distribution of a

given layer, it was advisable to set pit studies continuously, if possible,

along a 10-15flu line perpendicular to the direction of prevailing winds,

since5 in general, surface features extend parallel to the wind direction.

fL-to #5o ,31 Januaiy « 12 February

Five pit studies were made 3 ne apart, along a line oriented perpen­

dicular to the direction of prevailing winds* Each pit was dug with a

"principaln observation wall (HE) 1*5 »• wide adjacent to the line mentioned

above| the lateral walls varied in length according to the depth of the pit*

The depth-controlled observations were made in the pits in strati­

graphic columns not larger than 600 cm2 to secure in the recorded data a

true relation between, eag., rasrasonde (16) and density values. However5

the characteristics of each layer were observed along the four pit wallsj

andj, at the end of standard observations in a pit (17), these layers were

visually identified according to their seasonal characteristics*

The data from each pit were then plotted and studied, and the strata

were identified by seasons, i*e*, stramer and winter. Disagreements on the

identification ©f seasonal layers between the identification done in the

field, and that of the study of the recorded observations, were resolved

by more detailed consideration of the layers in question*

Later the five pits were linked by aeons of key layers, irtiich were

physically followed at low levels from pit to pit, digging across the 1*5 m*
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sections separating pits #k and $$$ and driving markers through thicks

homogeneous layers to link pits #1 to #ko

The single sets of observations were then considered as a whole and

any differences in interpretation were rechecked in the pits* The usual

misinterpretations weres summer layers inclosed by highly metamorphased

winter layers# which were not recorded as a summer (erron =1 year)j or

wind^packed layers within summer layers*» which were recorded as a winter

(errors +1 year)o In either case the error introduced in the total cotmt

of the strata was increased by 1 year« In shallow pits these & values

do not necessarily eliminate each other*

In the following figures and tables the given pit studies are

schematically presented*, Figures 3$ k$ and 5 represent pits #15 #2$ and

§3$ respectively<, The dating of the strata is given as corrected by

correlation. Figures 6 and 7 represent pit studies #1* and #5* complemented

by stratigraphic features^ which are described in Table 3 and ho

In Fige 8 the annual accumulation values of pits #1 to #5 are pre»

sented individually^ and in averagef the computations to obtain the

individual ^ annual accumulation values are given in Table 5 to 9^  and

those to obtain the average values are given in Table 10.
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TABLE 3

Stratigraphy> Pit ikl h February 1958

Boundary

of Annual

ACCUIHa

Depth Layers as Grain Size Hardness

cm* In t erpre ted mm, Kgm/cm2 Remarks

0.0­ 0.5 .25-1.0 Soft; there is no coherence 
between grainsj grains are 
roundo 
0.5­ 2.0 .25-0.75 Wind packed snow; round grainsj 
medium hard* 
2.0­ 5.0 .75 0.5 Round grains! clusters• 
5.0 Iced crust 1.0 mm# thick; its bottom surface is minutely 
5.o­ 12.0 .5 -0.75 o.U 
jaggeda 
Irregular grainsj clusters. 
12.0­
15.0­
19.0 
15.0 
19.0 W 1957 
S 
<.25-1.0 
.25-0.75 
0.6 
0.5 
Mind packed snow; medium hard* 
Clusters; round grains• 
Iced crust 1.0 mm* thickj it 
divides in 2-3 crusts of the 
same thickness> forming cells 
from 19-20 cm. 
19.0­ 20.0 .5 -1.25 Irregularly distributed* this 
layer is 5 cm. thick In other 
walls of the pit; sublimation 
crystals in some cells reach 1* 
m . in size; loose clusters. 
20.0- 32.0 
32.0 
w 
s 
1956 .25-1 .0 o.U­ 0.7 Round grains * 
Iced crust 1.0 mm. thickj 
similar to that at 19 cnuj this 
one also divides In 2-3 layer 
e25-»5 mm* thick* 
32.0- Ul.O 
39.0 
.75-1 .25 0. 3 Irregular grains. 
Bonded grain layer *75 mm. 
thicko 
Ul.O- 60.0 w 1955 1.0 Top O.U Clusters; hardness increases 
Mid
Bot
 0.5 
 0,7 
from top to bottom* 
60.0- 65.0 30.0-35.0 This layer varies In thickness 
between 2 and 5 cm.j its bed­
ding plane has undulations 
which vary in depth from 58 to 
67 CM* This layer is not fouficl 
60.0­ .75-1.5 0.3 
in other walls of the pit. 
Clusters; round grains at the 
bottom; sharp edged grains at 
the top; very loose clusters 
indicate sublimation. 
Boundary

of Annual

Accum.

Depth Layers as

cm. Interpreted

65.0- 75.0

72.0- 73«O

75.0- 82.0 W 195U

82.0- 82.5 S

82.5- 86.0

86.0- 86.5

86.5- 93.0

93.0

93.O-11U.O W1953 
llli.O s 
11U.0-125.O w 1952 
125.0-130.0 s130.0 
130.0-lll6.0 w 1951 
Ul6.o-lll7.o s 
1^7.0-155.0 w 1950 
155.0-156.0 s 
156.0-170.0 w 19U9 
170.0 s 
170.0-182.0 w 19W 
182.0 s 
182.O-18U.O 
TABLE 3

(Continued)

Grain Size Hardnesg

Kgm/cm

<.25

.25-1.25.

1.0

2.0 -3.0

1.25

2.0 -3.0

1.0 -1.25

.5 -1.5 
.5 -1.0 
5 -1.0 
.75-2.0 
1.0 
1.0 
1.0 
.5 
.5 
1.0 
-2.0 
-2.0 
-1.0 
-1.0 
-1.25 
80.0

0.5- 0.8

0.7

0.2

0.3

0.2

0.U

Top 0.3 
Mid 0.1| 
Mid 0.7 
Bot 0.5 
0.6- 0.7 
0.5 
0.6- 0.9 
0.5 
0.7 
0.5 
1.0 
1.0 
o.U 
Remarks

In other walls of the pit this

layer is divided by a discon­

tinuous horizon at 72 cm. of

deptho

This layer is discontinuous and

appears intervening the layer

described above•

There is a decrease in grain

size (to .75 mnu) toward the

top.

Sublimation crystals; loose

clusters.

Clustersj irregular grains .

Sublimation crystals! loose

clusters! in the strata fr*m 82

to 86.5 cm. there are nc*sdis~

tinct horizons•

Soiae clusters.

Iced crust .5 mm. thick! it

divides in two layers forming

cells between 92-93 cm. where

sublimation crystals 2 mm. in

size are observed*

Grain size decreased and hard­

ness increases fram top to

bottoms these trends reversed

below a depth of 110 cm.

Iced crust 1.0 mm. thick.

Compacto

Clusters.

Ictd crust 1.0 mm. thick

Hardness and grain size vary

throughout the layer.

Sharp edge grains! loose.

Rofcind grains.

Sharp edge grains; clusters.

Homogeneous layer.

Iced crust .25 mm. thick.

Homogeneous layer.

Iced crust 1.0 ma. thick.

Considerable sublimation; some

broken sublimation crystals are

noticeableo

TABLE 3

(Continued)

Boundary

of Annual

Ac cum0

Depth Layers as Grain Size Hardness

Interpreted ram. Kgm/cm2
cm.

18U.0-203.0 w 19U7 .25-1.25 0.9- 1.5

203.0 S	 0.3

207.0-225.0 W 19U6 .25-1.0 0.5- 0.9

225.0-230.0 S 1.0 -1.25 0.9

230.0-255.0 W 19U5 .25-1.0	 Top 0.9

Mid 0.3

Bot 0.5

255.0-2^0.0 S .25-0.75

260.0-270.0 W I9hh .5 -2.0 6.0

270.0-275.0 s .75-2.0 2.5

272.0

275.0-286.0 w 19h3 .5 -1.25 3.0- h .5

286.0-29U.0 .75-1.5 2.5

29U.O-3O5.O .5 -1.0 3.0- 5.0

Below 305.0 w .25-0.5 7.5

Remarks

Homogeneous layers round grains.

Iced crust S to «75 thickj it

divides forming cells down to

207 cm. of depths in these cells

1O5 mmu sublimation crystals

are observed*

Large grains are more abundant

at the topj hardness increases

toward bottom*

Irregular grains; well compacted

layer*

Grain si^e increases toward

bottom and hardness decreases,

both trends reversed at about

2UO-2l*5> cm.

Several iced crustsj they all

divide in two or three layers

forming cellsj 1-2 mm. sub­

limation crystals form clusters

(hardnesss •.Z).

Compacts round grains; this

layer is divided*

Irregular grains•

Iced crust 1.0 ma» thick.

Round grains*

Irregular grains.

Irregular grains*

Round grains; compact; the

horizon at 305 cm. pf depth is

sharp; tjtie texture of this layer

indicates it was compacted by

wind when at the surface.
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ROURE 7

PIT 5 . 8 FEB 1958

ACCUMULATION

YEAR

DEPTH,, m 
1957 
I" - ' , . 
, 
1956 
< 1954 
1953 
— i.o 
1952 
1951

1950

1.5 
1949 
1946 
1947 
la^iA1946 
1945 
2.5 
1942 
22

TABLE it

Stratigraphy, Pit #5? 8 February 1958

Boundary

of Annual

Accum.

Depth Layers as Grain Sizm Hardness

cm. Interpreted mm. Relative Remarks

0.0- 1.0	 .5 Soft Round grains.

l»0- 3.0 <*5 Med. hard Wind compacted snow; round

grains*

3.0- U.O .75 Very soft Round grains; loose clusters,

U.0- 22.0 W 1957 .25-1.0 Med. hard This layer is intruded at 12­

15 cm. by a discontinuous,

hard layer, grain size < .25

mm.; it is irregularly dis­

tributed in depth and has a

chalk-like appearance.

22.0- 22,5 S .75-1*25 Soft Sublimation crystals (1.25 mm.);

sublimation effects observed in

small grains (.75 mm.).

23.0- 27.0 ^c.25-0,5 Very hard Discontinuous; irregularly dis­

tributed in depth; wind packed

when at the surface.

22.5- 1*3.0 W 1956 .25-1*0 Med. hard Compactness and hardness in­
crease below 35 cn» 
1*3.0- 1*3.5 S 1.0 -i«25 Soft Some sublimation crystals; 
clusters. 
1*3.5- 55.0 W 1955 .75-1*25 Med. hard Variable distribution of grain 
size and hardness values. 
55.0 S Iced crust .5 mm. thick. 
55.0- 55.5 1.0 -1.25 Soft Some sublimation crystals; 
clusters. 
&.$- 66.0 .5 -1*0 Med. hard Round grains; clusters, 
66.0- 66.5 1»5 -2.0 Very soft Sublimation crystals; loose 
clusters. 
66.5- 77.0 W 1951* .25-1.25 Med. hard Round grains, but some sharp 
edges are observed, 
77.0 s	 Iced crust .5 mm. thick. 
77.0- 77.5 1.75-2.0 Very soft Hell defined sublimation 
crystals; loose clusters; 
large air spaces. 
77.5- 83.0	 .5 -1*25 Med. hard Irregular grains. 
83.0	 Iced crust »,5 mm. thick; It 
divides in two thinning layers. 
83.0- 89.0 .5 -1.25 Soft Irregular grains. 
89.0	 Iced crust .5 mm. thick. 
89.0-	 89.5 • 75-2.0 Very soft Sublimation crystals} some are 
broken. 
23

Depth

Cm*

89.5- 98.0

98.0

98.0-116.0

116.0

116.0-116.5

116.5-133.0

133.0

133.0-133.5

133.5-150.0

150.0-151.0

151.O-18U.O

170.0 
18I1.0 
18U. 0-185.0 
185.0-208.0 
208.0 
208.0-209.0 
209.0-227.0 
227.0 
227.0-250.0 
250.0-25U.0 
25U.0-260.0 
260.0 
TABLE h

(Continued)

Boundary

of Annual

Accum.

Layers as Grain Size Jferdness

Interpreted mm. "Relative 
W 1953 1.0 Med. hard 
S 
W 1952 .75-1.0 Med. hard 
S 
1.5 Soft 
W 1951 1.0 Med. hard 
S 
1.0 -2.0 Soft 
W 1950 1.0 Med. hard 
s 1.0 -3.0 Soft 
W .5 -1.25 Med. hard 
W 19U8 
s 
s 
.75-3 .0 Very soft 
w191*7 .75-1 .0 Med. hard 
s 
1.0 -3.0 Very soft 
w19116 .75-1.25 Med. hard 
s 
V 19li5 .75-1.25 Med. hard 
s 1.0 -1.5 Soft 
.75-1.25 Med. hard 
Remarks

Compaction increases toward tie

bottom*

Iced crust .75 ma. thick.

Round grains*

Iced crust .5 M U thick.

Sublimation crystals and sharp

edged grains; clusters.

There is a hard zone in the

middle of this layer*

Iced efttst .5 mm. thick.

Irregular grains and sublima­

tion crystals.

Compaction increases toward the

bottom*

Sublimation crystals; loose

clusters; large air spaces.

Compact; this homogeneous layer

is divided at 170-171* cm. by a

discontinuous layer where the

component grains are small, the

upper surface of this interven­

ing layer is marked by a bonded

grain laminae.

Banded grain layer .5 mm* thick.

Iced crust .75 mm. thick.

Sublimation crystals, loose

clusters.

This homogeneous layefT: is

divided by a distinct horizon,

Iced crust 1.0 mm. thick.

Sublimation crystals; loose

clusters; large air spaces.

Rounded grains; horizons at

22J4 and 217 cm. of depth.

Iced crust 1.0 urn. thick.

Compaction Increases toward the

bottom.

Loose clusters; irregular,

sharp edged grains.

Compaction increases toward the

bottom.

Iced crust S mm* thick.

TABLE h

(Continued)

Boundary

of Annual

Accunu

Depth Layers as Grain Size Hardness

cm. Interpreted mm. Relative Remarks

260.0-260.5 1.0 -2.5 Soft	 Sublimation crystals; clusters.

260.5-277*0 This layer has three zones; the

characteristics of one are found

in the other two.

260,5-267*0 1,25 Soft Sharp edged grains•

267.O-27li.O .75 Med. hard Irregular grains.

27Jw0-277*0 W 19I4I4 .25 Hard Round grains.

277.0 S Iced crust .75 mm. thick.

277.0-287*0 1.0 -2.0 Med. hard Compaction increases toward the

bottom while grain size de­

creases; round grains.

287.O-297.O	 W 19li3 .5 -1.0 Med. hard The bottom surface is irregular­

ly distributed in depth.

292.0 Bonded grain layer .5 mm. thick.

297*0 S Iced crust .75 mm. thick.

297*0-308.0	 .75-1*5 Hard There Is a large proportion of

irregular grains at the top and

at the bottom of this layer.

Both upper and lower boundaries

are uneven.

308.0 and	 w fli2 .75-1*0 Hard This layer is more compact than

below the layer above.
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ACCUMULATION DATA 
TABLE 5 
Pit # 1  , 2 February 1958 
Annual Cumula- Avg. 
Accum. t ive Annual 
Accumu- Avg. Water Accum. Accum. 
lation Year Top Bottom Cm. o  f Density Equiv. in cm. in cm. 
Year Bo. cm. cm. Snow gm/cffl? cm. of Water o  f Water 
1957 1 0 .0 17.5 17.5 .3141 6.0 6.0 6.0 
1956 2 17.5 1*2.0 214.5 .359 8.8 111. 8 7.14 
1955 3 142.0 60.5 18.5 .368 6.8 21.6 7.2 
19514 U 60.5 92.0 31.5 .37U 11.8 33.14 8. li 
1953 5 92.0 113.0 21.0 .359 7.5 I4O.9 8.2 
1952 6 113.0 1314.5 21.5 .375 8.1 U9.0 8.2 
1951 7 1314.5 iii9.5(?: 1 1*4.5 .359 5.2 514.2 7.7 
195Of?) 8 1U9.5 
TABLE 6 
Pit #2, 3 February 1958 
Annual Cumula- Avg. 
Accum. tive Annual 
Accumu- Avg. Water Accum. Accum. 
lation Year Top Bottom Cm. of Density Equiv. in cm. in cm. 
Year Bo. cm. cm. Snow gm/cnr cm. of Water of Water 
1957 1 0 .  0 28.0 28.0 .3li0 9.5 9.5 9.5 
1956 2 28.0 U5.o 17.0 .398 6.8 16.3 8.2 
1955 3 145.0 55.5 10.5 -37li 3.9 20.2 6.7 
19514 14 55.5 7U.0 18.5 .381 7.0 27.2 6.8 
1953 
1952 5 6 
7I4.0 
95.5 
95.5 
119.5 
21.5 
2U.0 
.385 
.389 
8.3 
9.3 
35.5 
I1I4.8 
7.1 
7.5 
1951 7 H9.5 133.0 13.5 .361 14.9 U9.7 7.1 
1950 8 133.0 
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TABLE 7

Pit #3, 3 February 1958

Annual Cumula- Avg. 
Accum. t ive Annual 
Accumu- Avg. Water Accum. Accum. 
lation Year Top Bottom Cm. o f Density Equiv. in cm. in cm. 
Year No. cm. cm. Snow gm/cm? cm. of Water of Water 
1957 1 0.0 21.5 21.5 .387 8.3 8.3 8.3 
1956 2 21.5 36.0 ia.5 .355 5.1 13.a 6.7 
1955 3 36.0 59.0 23.0 .381 8.8 22.2 7.a195a a 59.0 76.0 17.0 .ao3 6.9 29.1 7.3 
1953 5 76.0 97.0 21.0 .369v 7.7 36.8 7.a1952 6 97.0 120.5 23.5 .397 9.3 U6.1 7.7 
1951 7 120.5 130.0 9.5 .38a 3.6 U9.7 7.1 
1950 8 130.0 ia8.o(?) 18.0 .369 6.6 56.3 ' 8 . 0 
19U9C?) 9 lli8.o 
TABLE 8

Pit #1*, li February 1958

Annual Cumula- Avg. 
Accum. tive Annual 
Accumu- Avg. Water Accum. Accum. 
lat ion Year Top* Bottom Cm. of Density Equiv. in cm. in cm. 
Year No. cm. cm. Snow gm/craP cm. of Water of Water 
1957 1 0.0 19.0 19.0 .31*9 6.6 6.6 6.6

1956 2 32.0 13.0 .361 a. 7 11.3 5.7

1955 3 60.0 28.0 .31*8 9.7 21.0 7.0

1951* 1* 82.0 22.0 .IilU 9.1 30.1 7.5

1953 5 llli.O 32.0 .31*9 11.2 1*1.3 8.5

1952 6 125.0 11.0 .393 U.3 1*5.6 7.6

1951 7 1U6.0 21.0 .367 7.7 53.3 7.6

1950 8 155.0 9.0 .366 3.3 56.6 8.1

191*9 9 170.0 15.0 .397 6.0 62.6 7.0

19U8 10 182.0 12.0 .385 a. 6 67.2 6.7

19h7 11 203.0 21.0 .367 7.7 7l*.9 6.8

19li6 12 225.0 22.0 -37U 8.2 83.1 6.9

191*5 13 255.0 30.0 .383 11.5 91*. 6 7.3

191*1* 11* 270.0 15.0 .1*00 6.0 100.6 7.2

19U3 15 286.0 16.0 .387 6.2 106.8 7.1

191*2 16 3O5.O(?) 19.0 .1*02 7.6 7.2

Top of layer same as bottom of preceding annual layer.
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TABLE 9

Pit #5, 8 February 1958

Annual Gumula- Avg, 
ACCUHU t ive Annual 
Accumu- Avg. Water Accum. Accum. 
lation Year Top* Bbttom Cm. of Density Equiv« In cm. in cm. 
Year &>. cm* csu Snow gm/cnr cm. of Mater of later 
1957 1 CO 22.0 22.0 .359 7.9 7.9 7.9 
1956 2 1*3.0 21.0 .357 7.5 15.1* 7.7 
1955 3 55.0 12.0 .351* 1*.2 19.6 6.5 
1951* 1* 77.0 22.0 .381 8.1* 28.0 7.0 
1953 5 •90.0 21.0 .361 7.6 35.6 7.1 
1952 6 116.0 18.0 .369 6.6 1*2.2 7.0 
1951 7 133.0 17.0 .371 6.3 1*8.5 6.9 
1950 8 150.0 17.0 .367 6.2 51*. 7 6.8 
19l*9 9 170.0 20.0 .390 7.8 62.5 6.9 
19U8 10 l81*.O llwO .1*09 5.7 68.2 6.8 
19U7 11 208.0 2i».O .367 8.8 77.0 7.0 
19U6 12 227.0 19.0 .379 7.2 81*. 2 7.0 
19l*5 13 250.0 23.0 .390 9.0 93.2 7.2 
19Wi ll* 277.0 27.0 .377 10.2 103.1* 7.1* 
19U3 15 297.0 20.0 .380 7.6 111.0 7.1* 
19l*2 16 
TABLE 10

Average Accumulation for Pits #1 to #5

Accum. Annual Mean Accum.

Year Pit 1 Pit 2 Pit 3 Pit h Pit 5 Average Total from Year 1

1957 6.0 9.5 8.3 6.6 7.9 7.7 7.7 7.7 
1956 8.8 6.8 5.1 1*.7 7.5 6.6 11*. 3 7.2 
1955 6.8 3.9 8.8 9.7 !*.2 6.7 21.0 7.0 
1951* 11.8 7.0 6.9 9.1 8.1* 8.6 29.6 7.1* 
1953 7.5 8.3 7.7 11.2 7.6 8.5 38.1 7.6 
1952 8.1 9.3 9.3 U.3 6.6 7.5 1*5.6 7.6 
1951 li.9 3.6 7.7 6.3 5.6 51.2 7.3 
1950 3.3 6.2 1*.8 56.0 8.0 
191*9 6.0 7.8 6.9 62.9 7.0 
191*8 h.6 5.7 5.2 68.1 6.8 
191*7 7.7 8.8 8.3 76.1* 6.9 
191*6 8.2 7.2 7.7 81*. 1 7.0 
191*5 11.5 9.0 10.3 9li.li 7.3 
191*1* 6.0 10.2 8.1 102.5 7.3 
191*3 6.2 7.6 6.9 109.1* 7.3 
Top of layer same as bottom of preceding annual layer.
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Pits #6, 01 and #8. 13 February - 11 March

A trench 3 au wide was opened, with the help of a tractor, to a depth

of 3 *&• In the side walls three vertical sections were uncovered, approxi­

mately 1 m, inside the walls and 5 »• apart* The procedures of observations

were the same as in Pits #1 to #5* the only difference being that, in this

case, the columns under study were correlated directly, following layers

along the walls•

Figures 9 and 10 illustrate Pits #6 and #7. Figures 11, 12, and 13

illustrate Pit #8; the stratigraphic description of Pit #8 is given in

Table 11.

Annual accumulation values obtained from observations in Pits #6 to

#8 are cotnputed in Tables 12 to lit, and their averages are found in Table

5 these values are plotted in Fig. lU.

Figure 15 shows the annual accumulation extremes observed for each

year in the eight pit studies described in this report.
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FIGURE 9 
PIT 6,13 FEB 1958 
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FIGURE JO 
PIT 7. 16 FEB 1958 
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FIGURE II

PIT 8 j 27 FEB 1958
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FIGURE 12

PIT 0 (CONTD)
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6.6 
6.5 
FIGURE U 
PIT 8 (CONTD)
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TABLE 11

Stratigraphy Pit #8} 27 February 1958

Boundary

of Annual

Ac cum•

Depth Layers as Grain Sise Hardness

cm. Interpreted

0.0- 3.5 (Fall) f58

3.5- 5*0 S

5.0- 7.0

7.0- 13.0

13.0- 17.0

17.0- 2U.0 V 1957

2luQ S

2U.0- 26.0

26.0- 27.0

27.0- 29.0

29.0- 33.0 W 1956

33.0-36.0 S

36.0- U3.0

U3•0- U6.0

U6.0- 55.0 ¥ 1955

55.0- 60.0 S

60.0- 71.0

71.0- 75.0

75.0- 8U.0 W 195U

8i*«0 S

8U.0- 90.0

90.0-105.0 W 1953

105.0 S

1O5.O-1O6.O

106.0-120.0 W 1952

 mm.

 .20-0.5

 .5

 .25-0.5

 .5 -1.25

 .5 -1.0

 .5 -1.0

 .5-1.5

 1.0 -2.5

 .5 -1.25

 .5 -1.25

 .75-1.5

 .75-1.0

 .5

 .5 -1.0

 <.25-Q.5

 .5 -1.0

 .5 -0.75

 .75-1.5

 1.0 -1.5

 .5 -1.25

 1.0 -2.0

 .5 -1.0

 Relative Remarks

 Soft There is a medium hard gone at

1.5-3 cm. of depth.

 Very soft Clusters} sharp edged grains.

 Med. hard This layer could have accumu­

lated during the high speed

wind periods on 12 January or

2k January.

 Soft Clusters) irregular grains.

 Med. hard Round grains.

 Med. hard Round grains.

 Iced crust .5 «m. thick.

 Soft Irregular grains.

 Very soft Sublimation crystals} clusters}

large air spaces.

 Soft Irregular grains.

 Med. hard Round grains} a large propor­

tion have sharp edges*

 Soft Sublimation crystals (1.5 mm.)

and irregular grains} clusters.

 Soft Irregular grains.

 Med. hard Round grains} compact.

 Med. hard Round grains.

 Hard Bonded grains at the bottom}

strong grain coherence near the

top surface.

 Med. hard Irregular grains} grain size

increases and hardness decreases

toward the top.

 Med. hard Round grains} contact.

 Soft Round grains.

 Discontinuous iced crust .5 iwro.

thick.

 Soft Some sublimation crystals}

clusters.

 Med. hard Ther^ is a less contact zonp at

95-100 cm.

 Iced crust .5 muu thick.

 Very soft Sublimation crystals} clusters.

 Med. hard Grain size decreases and com-­

pact lean increases toward the

bottom.
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TABLE 11

(Continued)

Boundary

of Annual

Accum.

Depth Layers as Grain Size Hardness

cm. Interpreted mm. Relative Remarks

120.0 S	 Iced crust .5 iam. thick.

120.0-128.0	 .75-2.0 Soft Grain size increases and com­

paction decreases toward the

bottom. .

128.0	 Iced crust #75 *nm. thick.

128.O-15U.O	 ¥ 1951 .5 -2.0 Soft This layer is divided by two

crusts.

131.0	 Granular crust .75 «»a. thick}

below it grain size is .5-1-5

mm..

II4I.O Discontinuous bonded grain layer

.5 mm. thick} below it grain

size is •5-1.0 mm.

15U.0-169.0	 W 1950 .25-1.0 Med. hard Compact layer} distinct horizon

at l$k cm*

169.0 s Iced crust .5 mm. thick.

169.0-173.0 .5 -1.0 Med. hard Compact.

173.0	 Iced crust .5 mm. thick.

173.0-175.0 1.0 -2.5 Very soft Sublimation crystals} loose

clusters} large air spaces}

some crystals are 3 mm. long.

175.0-183.0 .5 -2.0 Soft	 Irregular grains} clusters.

183.0-200.0 w 19U9 .5 -1.25 Med. hard Homogeneous layerj round grains.

2OO.O-2O8.O V 19U8 .5 -1.0 Med. hard Compact layer} distinct horizon

at 200 cm.

208.0 s Iced crust .5 mm. thick.

208.0-209.0 1.0 -2.5 Soft Sublimation crystals} clusters.

209.0-218.0 .75-2.0 Med. hard Irregular grains} variable hard­

ness.

218.0-222.0	 .5 -1.5 Med. hard Compact•

222.0-230.0 V 19U7 .75-2.0	 Round grains.

230.0-231.0 s 1.0 -1.5 Soft Some sublimation crystals}
clusters.

231.0-2lOi.O w 19h6 .5 -1.5 Medo hard There isa more compact zone

about the middle.

2UU.0-2U6.0 s 1.0 -2.0 Soft Sublimation has been active;

clusters.

21*6.0-260.0 .5 -1.25 Med. hard This layer is soft at the top,

medium hard at the bottom}

proportion of large grains is

high near the top.

260.0-265.0	
.5 -0.75 Med. hard Round grains; coaspact.
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Depth

265.0-269.0

269.0

269.0-271.0

271.0-282.0

282.O-287.O

287.0-297.0

297.0

297.0-303.0

303.0

303.0-305.0

305.0-306.0

306.0-308.0

308.0-317.0

317.0

317.0-319.0

319.0-333.0

333.O-336.O

336.O-353.O

353.O-35U.O

35U.O-36O.O

360.0-361.0

361.0-371.0

371.0

371.0-387.5

387.5

387.5-398.0

398.O-UO2.O

TABUE 11

(Continued)

Boundary

of Annual

Accum.

Layers as Grain Size Hardness

Interpreted mm. Relative Remarks

W I9h$ .5 -1.0	 Hard Round grains*

S	 Iced crust «75 mm. thick.

1.0 -2.0 Soft Sublimation crystals; clusters,

W 19UU .5 -1.25 Med. hard Compaction increases toward the

bottomi homogeneous .texture.

s o75-1.5 Soft Some broken sublimation crystals

and sharp edged grains*

w 19U3 .5 -1.25	 Med. hard Round grains*

s Iced crust *5 mm. thick.

.25-1.25 Hard Irregularly distributed in

depth* this layer has the

typical appearance of wind

packed snow.

Discontinuous iced crust .5 mm.

thick.

.75-1.5 Med. hard Sharp edged grains,

.75-1.5 Ned. hard Round grains,

.75-1.5 Med. hard Irregular grains.
W 19U2 
.5 -1.0 Hard Compact.
S Iced crust .1$ mm. thick,

1.0 -3.0	 Very soft Sublimation crystals; loose

clusters; large air spaces.

V 19U1 1.0 Hard There is a very hard zone at

320-325 cm, of depth.

s 1.0 -3.0 Soft	 Large sharp edged grains; some

are irregular grains; tight

clusters.

V 19U0 .75-1.0	 Hard Compact,

1.0 -2.0 Med. hard This layer is soft at the top.
s

.75-1.0 Hard Compact.

1.0 -2.0 Soft	 Clusters; irregular grains;

some sublimation crystals.

w 1939 .5 -1.0 Hard Compact.

s Iced crust .5 mm. thick.

w 1938 .5 -1.0 Hard Homogeneous layer.

s Iced crust 1.25 mm. thick; dis­

continuous; varies in depth

between 3 8? and 388 cm.

.25-1.0 Hard Compact; apparently a wind com­

pacted layer.

.75-2.0 Soft There is a medium hard zone at

399-1*01 cm.; irregtdar grains.
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TABLE 11

(Continued)

Boundary

of Annual

Accum.

Depth Layers as Grain Si^e Hardness

cm* Interpreted am. Relative Remarks

ltO2.O-J|O9.O ¥ 193? .75-1-5 Ned, hard Variable hardness.

1|O9.O S Discontinuous crust #5 mm,

thick.

U09.0-U10.0 1.0-2.0 Soft Clusters} irregular grains and

few sublimation crystals,

U10.0-U2U.0 i 1936 1.0 Hard Compaction and hardness increase

with depth.

1*2U.O S Granular crust .5 mm. thick,

li2U«O-U2U*5 1*0 -2.0 Soft Some sublimation crystals} sharp

edged grainsj clusters.

b2b.5-llUl*0 W 1935 -5 -1-0 Hard Homogeneous layer,

llUl«0-Uli3*0 S 1.0 -2.0 Soft Clusters} irregular grains.

iiii3.O-li57»O i 193U .5 -1.5 Hard Compact.

I457.O-I46O.O 3 1.0 -2.0 Soft Clusters} irregular grains.

U58.O Crust .5 mm. thick} even thick­

ness} granular.

I46O.O-I169.O W 1933 .5 -1.5 Hard Compact,

l|69*0-ii70«0 S 1.0 -2.0 Soft Some clusters} sharp edged

grains.

U7O.O-U73.O .5 -1.5 Med. hard Irregularly distributed in

depth} it has marked undula­

tions.

U73.O Crust .5 sun- thick} in other

vails of the pit this crust

divides the above layer and

finally it joins the horizon at

U70 cm.

U73.O-U88.O ¥ 1932 1.0 -2.0 Hard Compaction increases toward the

bottom.

U88.O-5OO.O W 1931 .75-1-25 Hard The horizon at U88 cm. is dis­

tinct. The top of this layer

is medium hard} less compact.

5OO.O-5O2.O S 1.0 -1.5 Med. hard Irregular grains} shaip edges

show effects of considerable

sublimation*

502.O-51I.O ¥ 1930 .75-1-5 Hard	 Cofopact.

511.0	 3 Discontinuous crust .5 mm.

thick.

5ll.O-5lU*O 1.0 -2.0 Med. hard Compaction increased toward the

bottom.

5lU.0-535-0	 ¥ 1929 *75 Hard There is a very hard zone in

ttye middle oftil is layer.
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TABLE 11

(Continued)

Boundary

of Annual

Accucu

Depth Layers as Grain Size Hardness

cm. Interpreted mm. Relative Remarks

535*0-538*0 S *75-1*0 Med* hard Irregular grains} shaip edges,

538,0-552*0 W «28 ,25-1*25 Med, hard Homogeneous layer,,

552*0 S? Distinct horizon.

Below 552oO V 827(?)
 e25-l«25 Medo h^rd Homogeneous

ACCUMULATION EftTA

TABLE 12

Pit #6, 13 February 1958 
Annual Cumula- Avg. 
Accum. t ive Annual 
Accumu- Avg. Water Accum. Accum. 
lation Year Top* Bottom Cm. of Density Equiv. in cm. in cm. 
Year No. cm. cm. Snow gra/cnr cm. of Water of Water 
1957 1 0.0 37.0 37.0 .359 13.3 13.3 13.3 
1956 2 52.0 15.0 .371 5.6 18.9 9.5 
1955 3 73.0 21.0 .387 8.1 27.0 9.0 
I951i h 85.0 12.0 .360 14.3 31.3 7.8 
1953 
1952 
5 
6 
103.0 
110.5 
18.0 
7.5 
.379 
.39U 
6.8 
3.0 
3,8.1
U.I 
7.6 
6.9 
1951 7 12li.O 13.5 .31*9 U.7 1*5.8 6.5 
1950 8 Ili9.£ 25.5 .36  8 9.14 55.2 6.9 
19149 9 167.0 17.5 .375 6.6 61.8 6.9 
19b8 10 179.5 12.5 .379 ii.7 66.5 6.7 
19ii7 11 203.0 23.5 .373 8.8 75.3 6.8 
19U6 12 222.5 19.5 .369 7.2 82.5 6.9 
19W 13 2lil.O 18.5 .399 7.1i 6.9 
19lili ll» 263.0 22.0 .1*19 9.2 99.1 7.1 
19143 15 275.0 12.0 .U01 I1.8 103.9 6.9 
19h2 16 301.0 26.0 -1*17 10.8 Uh.7 7.2 
19lil 17 319.5 18.5 .iio5 7.5 l£2.2 7.2 
Top of layer same as bottom of preceding annual layer . 
TABLE 13

Pit #7, 16 February 1958

Annual Cumula- Avg. 
Ac cum. tive Annual 
Accumu- Avg. Water Ac cum. Accum. 
lat ion Year Top* Bottom Cm. of Density Equiv. in cm. in cm. 
Year No. cm. CPU Snow gm/caH cm. of Water of Water 
1957 1 0.0 21.5 21.5 .366 7.9 7.9 7.9 
1956 2 37.5 16.0 .390 6.2 ll*.l 7.1 
1955 3 63.0 25.5 .395 10.1 2I4.2 8.1 
1951* U 83.0 20.0 .1*29 8.6 32.8 8.2 
1953 5 105.0 22.0 .371 8.2 1*1.0 8.2 
1952 6 118.0 13.0 .353 I4.6 1*5.6 7.6 
1951 7 152.5 31».5 .359 12. h 58.0 8.3 
1950 8 178.5 26.0 .385 10.0 68.0 8.5 
19li9 9 198.0 19.5 .363 7.1 75.1 8.9 
19U8 10 207.0 9.0 .377 3.U 78.5 7.9 
19U7 11 223.5 16.5 .396 6.5 85.0 7.7 
191*6 12 2I4I.O 17.5 .35^ 6.2 91.2 7.6 
191*5 13 265.5 21*. 5 .1*19 10.3 101.5 7.8 
19l*l* 111 282.0 16.5 .399 6.6 108.1 7.7 
191*3 15 299.0 17.0 .1*13 7.0 115.1 7.7 
*Top of layer same as bottom of preceding annual layer.

1*2

TABLE 1U

Pit #8, 27 February 1958

Accumu­
lat ion 
Year 
1958

1957

1956

1955

1953

1952

1951

1950 
19U9 
19li8 
19U7 
19l»6 
19U5 
19lili 
19 U3 
19142 
19I1I

19I1O

1939

1938

1937

1936

1935 
193U 
1933 
1932 
1931 
1930 
1929 
1928 
Annual Cumula-
Accum. tive 
Avg. Water Accum. 
Year Top Bottom Cm. of Density Equiv. in cm. 
Mo. cm. ­ cm. Snow GOT/ CM cm. of Water 
0.0 3.5 3.5 .338 1.2 
1 3.5 2a. 0 20.5 .362 7.a 8.6 
2 2a. 0 33.0 9.0 .3ao 3.1 11.7 
3 
a 
33.0 
55.o 
55.0 
8a. 0 
22.0 
29.0 
.a35 
.398 
9.6 
11.5 
21.3 
32.8 
5 
6 
sa. 0 
105.0 
105.0 
120.0 
21.0 
15.0 
.381 
.397 
8.0 
6.0 ao.sa6.8 
7 120.0 15a. 0 •3U. 0 .36a i2.a 59.2 
8 i5a.o 169.0 15.0 .390 5.9 65.1 
9 169.0 200.0 31.0 .371 11.5 76.6 
10 200.0 208.0 8.0 .ao2 3.2 79.8 
11 208.0 230.0 22.0 .381 8. a 88.2 
12 
13 
ia 
230.0 
2aa.o269.0 
2aa.o269.0 
282.0 
ia.o 
25.0 
13.0 
.396 
.a23 
.393 
s.s 
10.6 
5.1 
93.7 
ioa.3 
109. a 
15 
16 
282.0 
297.0 
297.0 
317.0 
15.0 
20.0 .aoo .a33 
6.0 
8.7 
u5.a
12a. 1 
17 
18 
317.0 
333.0 
333.0 
353.0 
16.0 
20.0 .ao5 .ao2 
6.5 
8.0 
130.6 
138.6 
19 353.0 371.0 18.0 .a2i 7.6 ia6.2 
20 371.0 387.5 16.5 .ao7 6.7 152.9 
21 387.5 ao9.o 21.5 .a35 9. a 162.3 
22 
23 
2a 
ao9.o 
a2a.o 
aai.o 
a2a.o
aai.o 
a57.o 
15.0 
17.0 
16.0 
.a22 
.a2o 
.a2i 
6.3 
7.1 
6.7 
168.6 
175.7 
182. a 
25 a57.o a69.0 12.0 .a2i 5.1 187.5 
26 
27 
28 
a69.o 
ass.o500.0 
ass.o500.0 
511.0 
19.0 
12.0 
11.0 
.ao8 
. U 3  1 
.a23 
7.8 
5.2 
a. 7 
195.3 
200.5 
205.2 
29 
30 
511.0 
535.0 
535.0 
552.0(7) 
2a. 0 
17.0 .aa3
.aai 
10.6 
7.5 
215.8 
223.3 
Avg.

Annual

Accum.

in cm.

of Water

7.a 
7.1 
8.2 
8.2 
7.8 
8.a 
8.1 
8.5 
8.0 
8.0 
7.8 
8.0 
7.8 
7.7 
7.8 
7.7 
7.7 
7.7 
7.6 
7.7 
7.7 
7.6 
7.6 
7.5 
7.5 
7.a7.3 
7.a 
7.a 
TABLE 15

Average Accumulation for Pits #6 to #8

Accum.

Year

1957 
1956 
1955 
1951* 
1953 
1952 
1951 
1950 
I9h9 
19U8 
191*7 
19U6 
191*5 
19hh 
19 U3 
19l*2 
19 1*1 
191*0 
Annual Mean Accum. 
Pit 6 Pit 7 Pit 8 Average Total from Year 1 
13-3 7.9 7.JU 9.5 9.5 9.5 
5.6 6.2 3.1 5.0 111.* 7.3 
8.1 10.1 9 .  ' 9.3 23.8 7.9 
li.3 8.6 11.5 8.1 3U9 8.0 
6.8 8.2 8.0 7.7 39.6 7.9 
3.0 1».6 6.0 ii.5 1*1*. 1 7-1* 
lt.7 12. k 12. k 9.8 53.9 7.7 
9.U 10.0 5.9 8.1* 62.3 7.8 
6.6 7.1 11.5 8.I4 70.7 7.9 
1>.7 3.1* 3.2 3.8 7l*.5 7.5 
8.8 6.5 8.1* 7.9 82. h 7.5 
7.2 
7.1* 
9.2 
6.2 
10.3 
6.6 
5.5 
10.6 
5.1 
6.3 
9.a 
7.0 
88.7 
98.1 
105.1 
7.1i 
7.5 
7.5 
1*.8 7.0 6.0 5.9 111.0 7.li 
10.8 8.7 9.7 120.7 7.5 
7.5 6.5 7.0 127.7 7.5 
8.0 
111*

CM OF

WATER

15 
10 
5 
0 
15 
10 
5 
0 
15 
10 
5 
0 
15 
10 
5 
0 
15 
10 
FIGURE 14 
ANNUAL ACCUMULATION VALUES IN WATER EQUIVALENT 
YEAR 1958 56 54 52 50 48 46 4 4 4 2 40 38 36 34 32 30 2s" "CM OF WATER 
15 
10 
5 
PIT 6 0 
YEAR 1958 56 54 52 50 48 46 44 42 40 38 36 34 32 30 26 
15 
A 10 
5 
0PIT 7 
YEAR 1958 50 54 52 50 48 46 44 42 40 3S 36 34 32 30 26 
15 
10 
V7 5 
PIT $ 0 
YEAR 19 58 56 54 52 50 48 46 44 42 40 38 36 34 32 30 28 
15 
10 
5 
AVERAGE VALUES, PITS 6 TO 6 0 
FIGURE 15 
YEAR 1958 56 54 52 50 48 46 4 4 4 2 40 36 36 34 32 30 28 
7 VALUES 
8 VALUE 
15 
10 
5 
0 
5 VALUES 
EXTREME ANNUAL VALUES, PITS 1 TO 8 
Stratigraphic Correlation between Pit #8 and the Snow Mine

Located near the entrance to the Snow Mine were two buildings and a

corridor, originally built on the snow surface late in 1956. Such ob­

stacles produced a drift several meters thick, and this load rendered the

upper 5 ra» of the Snow Mine unreliable for glaciological observations.

The Saaow Mine consisted of an inclined shaft; it had depth markers

every foot to 92 feet of total depth. These depth markers were used as

the best available depth control for the observations made during 1958.

They were approximately zeroed at the snow surface of early 1957• A

correction of depth values in the Snow Mine should be entered for the

accumulation registered since then to the time when the series of pit

studies was made in February 1958, i.e.* more than 1^ cm. of snow* But,

considering the circumstances, the data available, and above all the

stratigraphic environment, to enter any such correction would be fictitious.

Therefore, in Fig. 16, the observations made in Pit #8 and in the

Snow Mine are presented in respect to their uncorrected depth values. The

writer suggests a correlation of the strata which may have a possible

maximum error of four years.

The stratigraphic observations of Pit #8 and the Snow Mine are given

in Tables 11 and 16, respectively.

It was stated before that the upper 5 m. of the Snow Mine were un­

suited for glaciological observations because of overburden. The strati­

graphic observations shown in Fig. 16, and the descriptions given In Table

16 (a) were made from a depth of 2.06 m. in the ''vestibule,11 a vertical

duct directly connected to the inclined shaft of the Snow Mine. This duct

was located away from the entrance and the drift over it was estimated to

be 1 m.

The stratigraphic observations made in the vestibule are plotted

schematically along with the average density values obtained for every

0.5 m. of depth, Table 20.

The adopted correlation is taken into account from the fall horizon

of the year 19li2. Five pits are available with full stratigraphic control

to the bottom of the annual accumulation layer of 19i*3, Tables 10 and 15»

This gives the reader a chance to consider other possible correlations

and, as shown in Table 1?> allows continuing confutations with different

sets of accumulation values toward the surface.
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3.
0 
19
41
19
39
19
3
TABLE 16 (a)

Stratigraphy, SNOW MINE (Vestibule)

Boundary

of Annual

Accum.

Depth Layers as Grain Size Hardnes 
cm. Interpreted mnu Kgm/cm 
Above 
206 W 'I46 
206-207 s 1.0 3.5 
207 
207-220 .5 - l . o I*.O 
220 s 
220-221 1.0 2.0 
221-21*2 w 19U6 1.0 -1.5 2.5 
226 
232 
21,2-21*7 s 1.0 -1.5 2.0 
2U7-263 W I9h5 .75-1.5 1».O 
261 s? 
263-266 s 1.0 -1.5 3.0 
266-271 W 19 Wi .5 -1.0 7.0 
271 s? 
271-277 s? .75-1.25 5.5 
277 s 
277-282 1.0 3.5 
282-288 .5 -1.25 li.O 
288-296 W 191*3 <.25-0.5 10.0 
296 S 
296-300 1.0 5.o 
300-301 .75-1.0 5.o 
301 
3Ol-3Oh 1.0 -1.5 2.0 
3OU-312 .75-1.0 9 .0 
312-318 W I9h2 .5 -1.0 10.0 
318 S 
318-319 1.0 2.5 
319-327 W 192*1 o5 -1,0 8.0 
327-329 S 1.0 -2.0 3.0 
I18

Remarks

Sharp edged grains and sublimation

crystals; clusters.

Granular icy crust 1*0 mm. thick*

Round grains.

Iced crust .5ram. thick; grains are

noticeable.

Irregular grains; there are few

bonded grains, others form clusters*

Round grains.

Bonded grain layer .25 mm. thick*

Bonded grain layer .25 mm. thick.

Sublimation crystals and sharp

edged grains; clusters.

Round grains.

Granular icy crust 1.0 mm. thick.

Sublimation crystals; clusters.

Round grains.

Bonded grain layer 1.0 mm. thick.

Round grains, but there is a large

proportion of irregular grains.

Iced crust 1.0 mm. thick.

Sharp edged grains; clusters. Few

sublimation crystals reach a size

of 1.5 mm.

Round grains.

Round grains; top and bottom sur­

faces have undulations; compact.

Icy granular crust .5ram. thick.

Small sublimation crystals and

sharp edged grains.

Irregular grains.

Granular icy crust .5 mm* thick*

Sublimation crystals, clusters.

Round grains*

Round grains; compact•

Granular icy crust
 o$ mm. thick.

Sublimation crystals; clusters.

Irregular grains*

Sharp edged grains and sublimation

crystals; clusters.

TABLE 16 (a) 
(Continued) 
Boundary 
of Annual 
Ac cum. 
Depth Layers as Grain Size Hardness

ClQ© Interpreted nun* Kgm/cm

328

329-3W*

329-335 o5 -1.0 5.0

335-31*1* w 191*0 1.0 -1,5 U.o
3U14-3U6 S l.o -1.75 1.5

31*6-358 •5 -1.25 3aO

358

358-365 .5 -1.0 5.0

365-367 W 1939 ,5 -0,75 6*0

367-369 S 1.0

369-377 1.0 6.0

377

377-385 W 1938 .5 -1.0 9.0

385-389 S .75-1.5 3e5

389-399 W 1937 .25-0.75 7.5

399 S

399-UO2 1.0 -1.5 I4.5

2*01

iiO2

1*02-1*11 W 1936 .75-1.5 6.5

1*09 S?

1*11-1*12 S 1.0 -2.5 2.0

1*12-1*22 w? .75-1.5 5.5

1*22 s?

1*22-1,33 W 1935 •5 -1.0 h.$

1*33-1*31* s 1.0 -1.5 2.5

1*31*-1*56 W 1931* 1.0 7.0

1,56-1*61 s? 1.0 6,0

1*61-1,65 w? .5 -1.0 8.0

1*65 s
1*65-1*67 3oO

1,66

1*67

Remarks

Iced crust 1.0 mm. thicko

Irregular grains.

Round grains*

Sublimation crystals; clusters.

Sharp edged grains; tight clusters.

Distinct horizon.

Irregular grains.

Round grains.

Sharp edged grains.

Irregular -grains.

Bonded grain layer »25 mm. thick.

Round grains.

Irregular grains; some are bonded.

Irregular grains.

Granular crust .5 mm. thick.

Sharp edged grains and apparently

broken sublimation crystals.

Bonded grain layer .25 mm. thick*

Bonded grain layer .25 mm. thick.

Irregular grains.

Iced crust 1.0 mm. thick.

Sublimation crystals; loose clusters

Irregular grains.

Granular icy crust .75 mm. thick.

Irregular grains.

Sharp edged grains and sublimation

crystals; clusters; in other walls

this layer is discontinuous.

Round grains.

Irregular grains.

Round grains.

MOTEs In other vails of the Vesti­

bule there was not definite evidence

that the strata at depth of ii3li—U6>5

cm* are accumulation from a single

yeara

Granular icy crust .5 mi. thick.

Sharp edged grains and sublimation

crystals.

Bonded grain layer
 O25ram* thicko

Sharp horizon.

k9

TABLE 16 (a)

(Continued)

Boundary

of Annual

Accum.

Depth Layers as Grain Size Hardness

cm. Interpreted mm. K g m / W

U67-U78 .5 -1.5 5.5

U78

U78-U86 W 1933 .5 -l.o 7.5

U86-U89 S l.o -1.5 6.0

U87-U88 .25-1.0 9.0

U89-U95 W 1932 .5 -1.25 8.0

U95-502 S 
.75-2.0 U.o

502-510 W 1931 .5 -l.o ?.$

510-512 S 1.0 -2.0 3.5

512-531 .75-1.5 6.5

531

531-534 W 1930 .75-1.5 6.0

53h S

53U-535 1.0 -2.0 U.o

S35-5UO 
.5 -l.o 8.0
5ho

5UO-5U3 W 1929 .25-1.0 10.0

5U3-5U6 S 1.0 -2.0 3.5

5U6-551 1.0 7.0

551-572 1.0 8.0

553

560

572-577 W 1928 <.25-1.0 Uo.o

577-578 S 1.0 6.5

Remarks

NOTEs The horizon at depth of i|67

cm. was used to correlate the pre­

ceding observations with the follow­

ing, made 1 m* apart on the same

wail.

Irregular grainse

Horizon*

Round grains•

Irregular grains| in other walls

this layer has the "typical11

characteristics of a summer layer.

Some grains are bonded«

Irregular grainsj compacto

Irregular grainsj some resemble

fragments of sublimation crystals*

Irregular grains.

Sharp edged grains and interlocked

sublimation crystals.

Irregular grains.

Bonded grain layer .25 mm, thick.

WQTEs The layer at depth of 531 cm.

was used to correlate the preceding

observations with the following,

made 1 m. apart on the same wall.

Round grains.

Icy crust .5 wm. thick} grains are

noticeable.

Sharp edged grains.

Irregular grains.

Bonded grain layer .25 mm. thick.

Compactness and all other character­

istics of a wind packed layer.

Sharp edged grains.

Irregular grains *

Round grains! in other walls this

layer is considerably thinner*

Bonded grain layer *25 mmo thick*

Bonded grain layer *25 ram* thick.

Compact, discontinuousj wind packed

layer.

Irregular grainsj sharp edged grains.

TABLE 16 (a)

(Continued)

Depth

cm.

578-59U

587

59U-596

S96-S99

$99

599-603

603

603-606

606-619

619-625

625

625-632

632-61*5

6U5-6U8

6U7

6U8-658

658

658-659

659-673

Boundary

of Annual

Accum.

Layers as

Interpreted

V 1927

 W 1926

?

S

 W 1925

S

w 192U

s

w 1923

 Grain Size Hardness

 mm. Kgm/cm^

.5 -1.0

.5 -l.0

.75-1 .5

.5 -l.0

1.0 -1.5

1.0

< . 25-0.75

.75-1.25

 .75-1.0

.75-2.0

.5 -1.5

1.0 -2.0

.5 -l.o

37.5

25 .0

7.5

10 .0

6.5

1*0.0

6.0

37.5

17.5

27.5

7.5

27.5

Remarks

Irregular grains.

Bonded grain layer
 O25 mmo thick*

Granular icy crust <»5 mmo thick0

Irregular grainss discontinuous

wind packed layer•

Irregular grains *

Granular icy crust *5 mm. thicko

Discontinuous! irregularly dis­

tributed.

Granular icy crust .5 mm. thick.

Irregular grains.

IQTEs All layers between 59k and

606 cm* are variable in thickness,

have pronounced undulations in both

top and bottom surfaces and dip,

approximately 10° to the N»

Round grainso

Wind packed layer•

Bonded grain layer .25 mm* thick*

Sharp edged grains, but immediately

below the crust at 625 cm. hardness

is 8o0 kgm/cm2 and grains are round,

Round grainsi besides an unusually

large proportion of irregular grains

near the top surface, irregular

grains are found through the whole

layer.

Sharp edged grains.

Granular icy crust
 O5 M  O thick.

Round grains.

Iced crust 1.0 mnu thick.

Sharp edged grains.

Round grainsj a large proportion of

irregular grains are present at all

levelsj the layer is evenly distrib­

uted in depths

'NOTEs The layer at 659-673 cmo was

used to correlate the preceding

observations with the following

Table 16 (b) made in the principal

shaft of the Snow Mine. The dis­

tance between stratigraphic columns

is h mo

51

Snow Mine and Deep Core* 2k April - ? Hovenaber

Strati graphic observations were made in the Snow Mine from a depth of

2,06 m* and below, as given in Table 16 (b) and illustrated in Figso 17 to

20 where the annual accumulation layers a^e indicated*

To match the different stratigraphic sections under study it was

necessary to move along the walls following key horizontal layers« In some

instances the next stratigraphic section could be taken at a point where the

key layer being followed was at the same depth* but often this was not the

case. A r/sume' of the depth variations thus introduced is given in Table

17.

The consecutive identification of seasonal layers was possible to a

depth just below 26O11 mo, a layer corresponding to the winter accumulation

of the year 1760, t 13 years. The index on the accumulative margin of error

is given in Table 18.

Annual water accumulation values are computed in Table 19* The

variation of the individual values over the average are shown in Figo 21$

the variations of the five-year running mean are shown in Fig, 22•

Density was measured in the Snow Mine from a depth of Ilo90 m* to

27°2 m* The stratigraphy observations to that depth are plotted against

the average density values computed for every 0*5 mo depth increments,

Table 20* Consequently, the water accumulation values given for the

years 19i*7 to 1888 inclusive, are computed using these average density

values, Figo 16 to 18, and Table 19*.

Density was measured below a depth of 11 a90 m. of cores 2$ cm. long,

7*5 cm* in diameter, obtained by horizontal augering to 75 cm. in the vail.

The core auger was rather large and it was necessary to hold it steadily

if one was to obtain a core with an even cylindrical sections this was

achieved by resting the auger in the first 50 cmo augered in the wallo

The diameter of these cores varied from 7U»9 mmo in the upper levels, to

75oO mmo at the bottom of the Snow Mine* Samples were taken eveiy 7^5 cm*

of depth to allow complete coverage of the strata•

A deep core was augered from a depth of 27°20 me to 50 m. The

diameter value for each segment was consistently 76«O mm.; the usable

lengths and the density values are presented in Table 20* A depth-density

profile is shown in Fig* 23a
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TABLE 16 (b)

Stratigraphy, SNOW Mine (W Wall)

2k April - 7 November 1958

Boundary

of Annual

Accum.

Depth Layer as Grain Size Hardness

cm. Interpreted mm.  / ^  Remarks

657.O-673.O W '23 5 -1.0 27.5	 This winter layer is the same

described at a depth of 659-673

in Table 16 (a).

673.0-677.0 S .5 -io2 17.5

676.0	 Granular icy crust 1.0 mm. thick.

677.O-682.O W 1922 .5 -1.0 27.5	 This layer shows a marked thick­

ness increase in other sections

of this wall.

682.O-686.O 1.0 -1.5 15.0

686.0-702.0 .5 -0.75 27.5

702.0 Bonded grain layer .5 mm. thick.

702.0-705.0 .5 -0.75 27.5

7O5.O-7O9.O t.o -1.25

709.0 22.5 Distinct horizon.

709.0-712.0 W 1921 .5 -1.0 Irregularly distributed in

35.0 depth; variable thickness.

712.O-71U.0 s uo 17.5

711.0-723.0 w 1920 
.5 -1.25 35.0

723.O-7214.O s l.o -2.0 15.0

72h.0-737.0 w 1919 
.5 -1.25 37.5

737.0 s Granular crust .5 mm- thick.

737.O-7WJ.O .75-1.5 22.5

Granular crust .5 mm. thick.

i.o-755.0 W '18 .5 -1.25 32.5

755.0-760.0 1.25 20.0

760.0-765.0 s .5 -1.0 35.0

765.O-768.O W '17 1.0 I4O0O

768.O-769.O 1.0 -1.5 15.0

769.O-783.O W '16 .5 -1.0 37.5

783.O-785.O S loO -1.5 17.5

781.0	 Iced crust 1.0 mm. thick; dis­

continuous.

785.0-801.0 .5 -1.5 Wind packed layer; discontinuous.

785.O-792.O .75-1.5 ljO.0

792.0-801.0 W .5 -1.0 50.0 Wind packed layer; discontinuous.

797.0	 Granular crust .25 mm. thick;

discontinuous.

8O1.O-8O2.O s 1.0 -1.5 17.5

57

TABLE 16 (b)

(Continued)

Boundary 
of Annual 
Ac cum. 
Bepth Layer as Grain Size Hardness 
Olio Interpreted mm* Kgm/cia 
730.0

730.0-736.0 
736.O-7I4O.O 
7I4O.O 
7hO.O-7l42.o 
7142.0 
7142.O-7U7.O 
71*7.0-751.0 
751.0-761.0 
761.0-766.0 
766.O-777.O 
777.0-780.0 
780.0-7914.0 
79h.0-797.0 
797.0-812.0 
812.0 
8l2.O-8l?4.O 
813.0 
81I4.O-821.O 
821.0-827.0 
827.O-835.O 
835.O-838.O 
.75-1.5 
.25-1.0 
1.0 
W 1918 .5 -1.0 
s 1.0 -1.5 
w 1917 .75-1.25 
s .75-1.5 
w 1916 .5 - l .o 
s 1.0 
w 1915 .5 - l .o 
s .75-1.5 
W fll4 
.5 - l . o 
? 
S 1.0 -2.0 
1. 0 
-1.5 
1. 0 
-1.5 
W ' 1 3 .5 -1.0 
S .75 -1.5 
22.5 
50.0 
20.0 
37.5 
15.0 
35.0 
20.0 
37.5 
20.0 
I4O.O 
17.5 
32.5 
17.5 
27.5 
30.0 
50.0 
20.0 
Remarks

NQIEs The layers from 737*0 to

802*0 cm. were followed approxi­

mately 1 m. northward in the same

wall where observations were

continued*

Granular crust »5 mm* thicko

This crust is found at a depth

of 737«O cm. in the preceding

stratigraphic description*

Wind packed layer; uneven and

discontinuous.

Granular crust 9$ mm. thick.

Typical layer formed below hard,

wind-packed layer*

Bonded grain layer .25 ran.

thick; discontinuous.

Compaction increases with depth.

HOTEs The layer at 79ii.O-797.O

cmo was followed 1.5flu north­

ward on the same wall where ob­

servations were continued.

Granular crust .5 mm. thick.

Iced crust .75 mm. thick.

Wind-packed layer; discontinuous.

58

Depth 
793.O-7914.O 
7914.0-811.0 
811.0 
811.0-813.0 
813.0-818.0 
818.0 
818.0-819.5 
819.5-823.0 
823.0 
823.O-825.O 
825.O-8314.O 
83I4.O 
8314.O-838.O 
838.0 
838.O-853.O 
853.O-85U.O 
8514.0-863.5 
863.5 
863.5-86I4.O 
86I4.O-87I4.O 
87I1.O 
87I4.0-887.0 
887.0 
887.O-888.O 
888.O-896.O 
896.0 
896.0-902.0 
902.0-905.0 
905.0-919.0 
TABLE 16 (b)

(Continued)

Boundary 
of Annual 
Accum. 
Layer as 
Interpreted 
S 
V 1911* 
s 
w 1913 
? 
s 
w 1912 
? 
s 
w 1911 
s 
w 1910 
s 
w? 1909 
s? 
w 1908 
s 
w 1907 
s 
w 1906 
Grain Size 
mm. 
.75-1.5 
.25-1.0 
1.0 -2.0 
.25-1.0 
1.0 -1.75 
1.0 -1.25 
.75-2.0 
.25-1.0 
.5 -2.0 
.5 -1.25 
.75-2.0 
.25-1.0 
1.0 -2.0 
.5 -1.0 
.25-1.0 
1.0 -2.0 
.5 -1.25 
.25-1.0 
.5 -2.0 
.5 -1.25 
Hardness

Kgra/cm2

15.0 
37.5 
12.5 
145.0 
25.0 
30.0 
15.0 
30.0 
20.0 
35.0 
22.5 
145.0 
25.0 
35.0 
37.5 
20.0 
37.5 
I4O.O 
27.5 
50.0 
Remarks

This layer is found at a depth of

79iuO-797*0 cm. in the previous

stratigraphic description.

Granular crust or bonded grain

layer (?) .25 mm* thlcko

Small, tight clusters; some

bonded grains*

Wind packed layer} irregularly

distributed in depth and dis­

continuous*

Granular icy crust
 05 mm* thick*

This layer is few cm. thicker in

other walls.

Granular icy crust .5 mm. thick;

discontinuous.

Bonded grain layer .25 mm. thick.

Bonded grain layer .25 mm. thick.

Some bonded grains; this is layer

is irregularly distributed in

depth.

Granular icy crust 1.0 mm. thick.

Some bonded grains; there is no

distinct boundary between this

and the following layer.

Granular crust .5ratiothick.

Granular crust *5 mm. thick*

Grain size and compaction change

gradually to values given for

the following layere

Efonded grain layer
 O25> mm* thick.

TABLE 16 (b)

(Continued)

Boundary

of Annual

Accum.

Depth Layer as Grain Size ffardnesg

cm. Interpreted mm. Kgm/cm^ Remarks

919.0	 ? Bonded grain layer ,20 mm.

thick; discontinuous,

919.0- 922.0 S 1.0 -2.0 20.0

WTEt The sunmer layer at

919»O-922.O era. was used to

move 2.5 m. northward on the

same wall, where observations

were continued.

918.O-.919.0 S 1.0 -2.0 10.0	 This layer is described at a

depth of 919.0-922.0 cm. in

previous stratigraphic des­

cription.

919.0- 93U.O w 1905 .5 -1.0 35.0

93U.O- 938.0 s .75-2.0 20.0 The upper and lower boundaries

of this layer are transition

zones where characteristics

change gradually from layer

to layer.

938.0- 9147.0 w? .5 -1.0 u5.o

91*7.0- 91*7.5 s? 
.5-1.5 25.0

9U7.5- 951.5 w 190l» .5 -l.o ao.o 951. 
.5 Granular crust .5 thick.

951.5- 952.0 .5 -2.0 i5.o

952.0- 971.0 sw 1903 <.5 -1.25 U5.0	 This winter layer has the
following characteristics.

952.0- 955.0 .75-1.25 20.0

955.0- 961.0 .5 -1.25 35.0

961.0- 967.0 <.5 -0.75 65.0

967.0- 971.0 .5 -l .o U5.0

971.0- 972.0 s 1.0 -2.0 15.0
972.0- 989.0 w 1902 <.5 -l.o 5o.o

989, .0 Bonded grain layer .25 nun.

thick.

989.0- 990.5 s .75-2.0 20.0 
99O.5-1OOO.O w 1901 .25-1.0 5o.o 
1000.0-1001.0 s 1.0 -2.0 15.0 1001.0-1007.0 w 1900 <:.5 - l .o ao.o	 This layer is thicker in other 
walls. 
1OO7.O-1OO8.O s .75-1.75 15.0 
1008. ,0 Granular crust .5 mm. thick. 
1OO8.O-1O13.O .75-1.5 30.0	 Compact; irregularly dis­
tributed in depth; discontinu­
ous. 
6©

TABLE 16 (b) 
(Continued) 
Boundary

of Annual

Accum.

Depth Layer as Grain Size Hardness 
Interpreted nmu Rgm/cm* Remarks 
10l3.0-1011l.0 .5 -1.75 25.0 
101U.0-1026.0 W 1899 .25-1.0 U5.o This layer is thicker in other 
walls. 
1026.0-1027.0 S .75-2.0 15.0 
1O27.O-1O1J3.O W 1898 .5 -1.25 U5.o 
ioii3.o-ioUU.o s
 .75-2.0 15.0

.25-1.25 60.0
loldu 0-1065.0 Irregularly distributed with 
respect to depth; discontinu­
ous. 
1065.0 Bonded grain layer .25 mm. 
thick. 
1065.0-1066.5 V 1897 . 5 -1 .25 llO.O 
1066.5-1067.0

1067.0-1078.0
 sw

.5 -1.5
 20.0

I896 .25-1.0 55.o

1O78.O-1O79.O
 s .5 -1.75 25.0 WTEt The summer layer at 
1078.0-1079.0 cm, was used to 
moved 2.5 m. northward on the 
same wall where observations 
were continued. 
108a.0-1085.0 s	 Same summer layer as described 
at depth of 1078.0-1079.0 cm. 
1O85.Q-1090.0 w 1895 .5 -1.0 1*5.0 
1O9O.O-1O93.O

1093.0-1108.0

1108.0-1109.0

1109.0-1122.0

1122.0-1123.0

1123.0-1131.0

s
w
s
w
s
w

.5 -2.0 25.0

189)4 .25-1.0 60.0

.5 -1.5 25.0

1893 .5 -1.5 55.0

.5 -1.5 25.0

1892 .5 -1.0 70.0

1131.0-1132.0
 s? .75-1.5 60.0	 Observations in other walls 
did not show any other evidence 
in respect to the seasonal 
identification of this layer. 
H32.O-HI4I.O

iiiu.o-iiii5.o 
111J5.O-1163.O 
w 
s
w

1891 .5 -1.0 70.0

.5 -1.5
 30.0

1890 .5 -2.0 70.0 Grain size increases toward 
the top; 2 mm. grains are 
noticed at Hli5.O-llii6.O cm. 
1163.0 S? Distinct horizon; discontinu­
ous . 
1163.0-1173.0 ¥? 5 5 80.0 
1173.O-117luO S *5 -1.75 30.0 
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TABLE 16 (b)

(Continued)

TDepth

cm.

1171*.0-1176.0

1176.0-1177.0

1177.0-1186.0

1186.0-1189.0

1189.0-1191.0

1191.0-1210.0

1199.0

1199.0-1210.0

1210.0-1210.5

1210*5-L2l£.O

1215.0-1215.5

1215.5-1232.0

1232.0-1232.5

1232.5-1238.5

1238.5-1239.0

1239.0-121*1.0

121*1.0-121*2.0

121*2.0-1259.0

1259.0-1259.5

1259.5-1265.0

1265.0-1266.0

1266.0-1275.0

1275.0

1275.0-1275.5

1275.5-1291.5

1291.5-1292.0

1292.0-1311.0

Boundary

of Annual

Accuiru

Layer as

Interpreted

W 1889

S

W 1888

S

S

W 1887

S?

W 1886

S

S?

W 1885

s

W 1882*

S

W 1883

S

W 1882

S

W 1881

S

W 1880

s

 Grain Size

nua*

.5 -1.25

.5 -1.75

.5 -1.25

-1.75

.25-2.0

.5 -2.0

.25-1.0

.5 -1.5

.5 -1.5

.5 -1.5

.5 -1.25

.25-1.0

.5 -1.5

.5 -1.75

.5 -1.5

.5 -1.25

.75-2.0

.25-1.5

.5 -1.5

.5 -1.0

.5-1.5

.5 -1.25

.5 -2.0

.5 -1.25

.5 -2.0

.5 -1.25

.5 -2.0
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Hardness

Kgm/cm

70.0

30.0

65.0

35.0

1*0.0

35.0

50.0

1*0.0

80.0

80.0

35.0

60.0

i*o.o

80.0

1*5.0

65.0

30.0

50.0

35.0

80.0

35.0

75.0

35.0

80.0

35.0

70.0

35.0

Remarks

This layer is uneven in thick­

ness; continuous.

MDTEs This summer layer was

used to move 3 m. northward on

the same wall.

Same summer layer as described

at 1186.0-1189.0 cm.; this

layer is divided in three

zones, equally thick.

Top.

Middle.

Bottom.

Distinct horizon.

Wind-packed layer; irregular­

ly distributed with respect

to depth; discontinuous.

Discontinuous granular crust

•5 mm. thick.

This layer is crossed by a

"dim" horizon that dips 15°

to the N.

Boundary

of Annual

Accum.

Depth Layer as

cm. Interpreted

1292.0-1303.0

1303.0-1311.0 W 1879

1311.0-1312.0 S

1312.0-1321.0 W 1878

1321.0-1321.5 S

1317.0-1321.0 S

1321.0-131*1.0 w 1877

1325.0

131*1.0-131*3.0 s

131*3.0-131*9.0 W 1876

131*9.0-1350.0 S?

1350.0-1359.0 W? 1875

1359.0-1363.0 S

1363.0-1376.0 W 1871*

1376.0-1377.0 S

1377.O-1378.O

1378.O-1385.O

1385.0-1390.5 W 1873

1390.5-1391.5 S

1391.5-ll*Ol*.5 W 1872

11*01*.5-11*05.0 S

11*05.0-11*17.0 W 1871

11*17.0-11*20.0 S

11*20.0-11*36.0 W 1870

11*36.0-11*36.5 S

11*36.5-11*53.5 W 1869

11*53.5-il*5U.0 s?

1I*5U.0-11*59.5 W?

11*59.5-11*61.0 S

11*61.0-11*79.5 W 1868

11*69.0

11*79.5-11*80.0 S

11*80.0-11*89.0 W 1867

TABLE 16 (b)

(Continued)

 Grain Size Hardness

 mm.

 .5 -1.25

 .5 -1.0

 .5 -2.0

 .5- 1.25

 .5 -2.0

 .5 -2.0

 -5 -1.25

 .5 -1.5

 .5 -1.5

 .5-1.75

 .5 -1.5

 .5 -2.0

 .25-1.5

 .5 -2.0

 .5 -2.25

 .5 -1.75

 .5 -1.0

 .5 -2.25

 .5 -1.5

 .5 -2.0

 .5 -1.5

 .5 -2.0

 .5 -1.75

 .5 -2.0

 .5 -1.5

 .5 -1.5

 .5-1.25

 .5 -1.5

 .5 -1.5

 .5 -1.75

 .5 -1.5

 Kgm/cm

 90.0

 >100.0

 35.0

 90.0 to

>100.0

 1*0.0

 35.0

 70.0

 i*5.o

 90.0

 70.0

 90.0

 65.0

 100.0

 60.0

 >100.0

 75.0

 95.0

 50.0

 95.0

 55.0

 90.0

 50.0

 100.0

 50.0

 100.0

 80.0

 >100.0

 55.0

 100.0

 85.0

 95.0

63

 Remarks

NOTE: This summer layer was

used to move 3 m. northward on

the same wall.

 This summer layer is the same

as described at 1321.0-1321.5.

 Distinct horizon.

 Uneven, discontinuous layer; it

has all the characteristics of

a wind packed layer despite the

large grain size.

 Winter layer or wind-packed

layer accumulated in late

summer.

 Distinct horizon; discontinuous.

TABLE 16 (b) 
(Continued) 
Boundary 
of Annual 
Accum. 
Depth Layer as Grain Size Hardnes 
cm. Interpreted mm. Kgra/cm Remarks 
1U89.O-1U9O.O S o5 -2 .0 60.0 
MOTEs This summer layer was 
used to move 3-5 m» northward 
on the same wall. 
11+91.0-11+91.5 S .5 -1.5 U5.0 Same layer described at 
1U89.O-1U9O.O cm. 
1U91.5-1508.0 W 1866 .5 -1.5 95.0 
15O8.O-15O9.O 
15O9.O-151U.O 
151U.0-1515.5 
1515.5-1525.0 
1525.O-1526.O 
1526.O-1537.O 
1537.0 
S 
W 1865 
S 
W 186U 
S 
.5 
.5 
.5 
.5 
.5 
.5 
-1.75 
-1.75 
-1.75 
-1.5 
-1.5 
-1.0 
50.0 
100.0 
35.0 
70.0 
60.0 
90.0 
Bonded grain layer .5 nun. thick, 
1537.O-15UO.O 
15UO.O-15U1.O 
15U1.0-1552.5 
W 1863 
S 
¥ 1862 
.5 
.5 
.5 
-1.0 
-2.0 
-1.5 
^•100.0 
60.0 
90.0 Compaction increases and grain 
size decreases toward the 
bottom. 
1552.5 Bonded grain layer .5 anw 
thick; in other walls, it is 
similar to the summer layer at 
15UO.O-15U1.O cm. 
1552.5­•1568.5 W 1861 .5 -1.25 100.0 
1568.5­•1569.0 S .5 -2.0 50.0 
1569.0­ 158U.O w i860 .5 -1.75 95.0 
•1585.0 s .5 -1.5 75.0 
1585.0­ 159U.O w 1859 .5 -1.5 >100.0 
159U.O­•1595.0 s .5 -2.0 60.0 
1595.0­
1605.0­
1607.0­
1625.0­
1605.0 
•1607.0 
1625.0 
•1626.0 
W 1858 
S 
W 1857 
.5 -1.5 
.5 -2.0 
.5 -1.5 
.5 -2.0 
>100.0 
65.0 
>100.0 
80.0 
NOTE: This layer was used as 
a guide to move 5 m. northward 
on the same wall. 
1628.0-1629.0 S .5 -2.0 75.0 Same summer layer as described 
at 1625.0-1626.0 cm. 
1629.0-1636.0 W 1856 .5 -1.5 >100.0 
1636.0-1637.5 
1637.5-16U2.5 
16U2.5-161*5.0 
s 
w 1855 
.5 -2.0 
.5 -1.5 
.5 -2.0 
80.0 
>100.0 
70.0 
s 
TABLE 16 (b)

(Continued)

Boundary

of Annual

Accum.

Depth Layer as Grain Size Hardness

cm*. Interpreted mm. Remarks

16U3.5 Discontinuous horizon.

16^5*0-1655.0 W 185U .5 -1.5 >100.0

1655.0-1655.5 s .5 -2.0 70.0

1655.5-166O.O V 1853 .5 -1.5 ^100.0

1660.0-1660.5 s S -2.0 75.0

1660.5-1666.5 w? .5 -1.75 ^100.0

1666.5-1669.0 s? .5 -2.0 80.0 Boundaries are poor.

1669.0-1678.5 w 1852 
.5 -1.5 >100.0

1678.5 s	 Icy crust .5 mm. thick}

granular boundaries are hard

to observe.

1678.5-1683.5 .5 -2.0 65.0

1683.5-1695-5 W 1851 .5 -1.5 >100.0

1695.5	 Icy crust .5ram* thick; very
s translucent.

1695.5-1699.0 .5 -2.0 75.0 Poor boundaries.

1696.0-1698.5 .5 -1.5 >100.0 Very hard, very corapactj uneven

and discontinuous.

1699.0-1708.0 v 1850 .5 -l.S >100.0

WOTEs The hardness of winter

layers is greater than 100 kg.

sq. cm. However, a difference

is observed at 17 m. of depth

the tip of the gauge penetrates

approximately 8 mm., while at

27 m. it only penetrates U-6

ram. Hardness values for winter

layers are not indicated from

here on.

1708.0-1708.5 
1708.5-17l5oO 
S? 
w •18U9 
.5
.5 
-2.0 
-1.75 
80.0 
1715.0 s Well cemented bonded grain layer .5 mm. thick. 
1715.0-1717.5 
1717.5-1729.5 
1729.5-1731.0 
1731.0-1736.5 
1736.5-1738.5 
1738.5-17U2.5 
w 
s 
w 
s 
181*8 
181*7 
.5
.5 
.5 
.5 
.5 
.5 
-2.0 
-1.75 
-2.0 
-1.5 
-2.0 
-1.75 
75.0 
80.0 
85.0 
>100.0 Extremely hard: irregular! 
distributed in depth; dis­
continuous . 
TABUI 16 (b

(Continued)

Boundary

of .Annual

Accum.

Depth Layer as Grain Size Harda«sa

cm. Interpreted mm. Kgm/cm2 Remarks

17U2.5-17UU.O	 .5 -2.0 80.0

17W4.O-1752.O W 18U6 .5 -1.5

1752.O-175U.O s .5 -2.0 80.0

175U.O-1768.O w 18U5 .5 -1.75

1768.0-1770.0 s .5 -2.0 75.0

NOTEs This summer layer was

used as a guide to move 3 m.

northward on the same wall.

1760.0-1761.5 s .5 -2.0 85.0 Same as layer 1768.0-1770.0 cm

1761.5-1768.0 V 18UU .5 -1.75

1768.0-1768.5 s .5 -2.0 90.0

1768.5-177O.O .5 -1.75 >100.0 Similar to the wind packed

layer at 1738.5-17U2.5 cm.

l77O.O-r77O.5 .5 -2.0 85.0

177O.5-1785.O w 18U3 .5 -1.75

1785.0-1785.5 s? .5 -2.0 95.0

1785.5-1799.0 w? 18U2 .5 -2.0

1799.0 Bonded grain layer .5 mm.

thickj discontinuous.

1799.O-18OO.O s .5 -2.0 80.0

1800.0-1807.5 w 18U1 .5 -2.0

1807.5 s Icy crust .5 mm. thick.

1807.5-1808.5 .5 -2.0 75.0

1808.5-1819.5 w 18U0 .5 -1.75

1819.5-1821.5 s .5 -2.0 80.0

1821.5-1837.0 w 1839 .5 -2.0
1837.0 s	 Icy crust .5 mm. thick; in

other walls it divides in

two crusts enclosing a

summer layer.

1837.0-1851.5 V 1838 .5 -2.0

1851.5-1853.0 s .5 -2.0 85.0

NOTEs This summer layer was

used as a guide to move 2.5 m.

northward on the same wall

where studies were continued.

1852.0-1853.0 3 .5-2-0 90,0 Same layer as described at

1851.5-1853.0 cm.

1853-0-1867.0 ¥ 1837 .5 -1.75

1867.0 S Granular crust .5 mm. thickj

discontinuous} it is the

bottom of a stammer layer in

other walls.
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TABLE 16 (b)

(Continued)

Boundary

of Annual

Ac cum.

Depth Layer as Grain Size Hardness

cnio Interpreted DM. Kcpu/cm2 Remarks

1867.O-1875.O W 1836 -1.75

1875.0 Granular crust .5 mm. thick.

1875.0-1875.5 s	 -2.0 80.0

1875.5-1878.0	 -2.0 >100.0 Discontinuous.

1878.0-1878.5	 -2.0 85.0

1878.5-1885.0 w 1835

1885.O-1886.O s	 -2.0 95.0

1886.O-1893.O w 183U -1.75

1893.0-1893.5 s	 -2.0 80.0

1893.5-19OU.O w 1833 -1.75

19Oii.O-19OU.5 s	 -2.0 85.0

19OU.5-1917.5 w 1832 -2.0

1917.5-1918.0 s	 -2.0 95.0

1918.0-1920.0	 -2.0 >100.0 Discontinuous.

1920.0-1920.5	 -2.0 90.0

1920.5-1929.5 w 1831 -1.75

1929.5-1932.5 s	 -2.0 85.0

1932.5-19U2.5 w 1830 -1.75

19U2.5-19U3.O s -2.0 90.0

NOTE; This summer layer was

used as a guide to move 275 m.

northward on the same wall.

19U3.O-19UU.O s -2.0 95.0 Same layer as described at

19U2.5-19U3.O cm.

19UU.O-195U.5 w 1829 -2.0

195U.5 s	 Distinct horizon; this horizon
is correlated to a summer

layer in other sections of the

nail.

195U.5-1959.O V 1828 -1.75

1959.0-1961.0 s	 -2.0 90.0

1961.0-1970.5 w 1827 -2.0

1970.5 s Icy crust .5 mm. thick.
197O.5-1972.O	 -2.0 85.0

1972.0-1980.0 w 1826 -2.0

1980.0-1981.0 s	 -2.0 80.0

1981.0-1989.0 w 1825 -2.0

1989.0-1990.0 s	 -2.0 95.0

1990.0-1997.0 w 182U -1.75
1997.O-1998.O s	 -2.0 90.0

1998.O-2OOO.O -2.0 100.0

2000.0 Icy crust .5 mm. thick; dis­

continuous.

5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
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TABLE 16 (b)

Depth

cm.

2000.0-2012.0

2012.0-2012.5

2012.5-2022.5

2O22.5-2O23.5

2O23.5-2O29.O

2O29.O-2O29.5

2O29.5-2O35.O

2035.0

2O35.O-2OU2.O

20U2.0

2OU2.O-2OU3.O

20U0.5

20U0.5-20U1.5

2OUl.5-2Oli7.O

20ltf. O-2OU8.O

2OU8.O-2O5U.O

2O5U.O-2O5U.5

20511.5-2061.5

2061.5-2062.0

2O62.O-2O71.5

2O71.5-2O72.O

2072.0-2080.0

2O8O.O-2O8O.5

(Continued)

Boundary

of Annual

Accum»

Layer as <3rain Size Hardness

Interpreted SUO.0 Kgra/cm2

W 1823 .5 -2.0

S .5 -2.0 100.0

W 1822 
.5 -2.0

S .5 -2..0 95-0

W 1821 
.5 -2.0

s .5 -2.0 100.0

W 1820 
.5 -2.0

s?

w? 1819 .5 -2.0

s

.5 -2.0 85.0

.5 -2.0 85.0

W 1818 .5 -2.0

S? .5 -2.0

W 1817 .5 -2.0

S .5 -2.0

¥ 1816 .5 -2.0

S

W 1815

S 90.0

w 181U

s 100.0

68

 Remarks

Distinct horizon.

Granular iced crust .5 mm.

thick.

NOTE: The iced crust at

20U2.0 cm. was used to move

1 m. northward on the same

wall.

Same layer as described at

20U2.0 cm.; this layer .5 mm.

thick.

Same layer as described at

20li2.0-20li3.0 cm. 
NOTE: At a depth of 20 m. and

below, grain size range is

uniform in all layers; however,

a greater proportion of large

grains is observed in summer

layers and a greater proportion

of small grains is observed in

winter layers. The grain size

range of .5-2.0 mm. is found

consistently in the strata to

the bottom of the Snow Mine.

Depth

cm«

2O87.O-2O88.O 
2088.0-2^98.0 
2O98.O-21OO.O 
2100.0-2108.0 
2108.0-2108.5 
2108.5-2119.0 
2119.0-2119.5 
2119.5-2129.0 
2129.0-2129.5 
2129.5-21U3.5 
211*3.5-21UU.0 
21UU.0-2156.5 
2156.5-2157.0 
2162.0-2162.5 
2162.5-2173.0 
2173.O-217U.O 
217U.0-2182.0 
2182.0-2183.0 
2183.O-2187.O 
2187.0 
2187.O-2193.O 
2193.0 
2193.0-2201.5 
2201.5-2202.0 
2202.0-2211.5 
2211.5 
2211.5-2212.0 
2212.0-2220.0 
2220.0-2220.5 
TABLE 16 (b) 
(Continued) 
Boundary 
of Annual 
Ac cum. 
 Layer as
 Interpreted
 Grain 
m 
Size Hardness 
, Kgm/cm^
S 95.G
w1813 
s >100,0 
w1812 
s 100.0 
¥ 1811 
s 100.0 
H 1810 
S 90.0 
w 1809 
s 85.0 
w1808 
s >100.0 
s 100.0
w 1807 
s >100.0 
w 1806 
s 90.0 
w 1805 
s 
w 180U 
s? 
w? 1803 
s 90.0 
w1802 
s 
95.0

w 1801 
s >100.0
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 Remarks

NOTE: This summer layer was

used as a guide to move 2 m,

northward on the same*all.

 Same layer as described at

2O8O.O-2O8O.5 cm,

NOTEs This summer layer was

used as a guide to move 2 m.

northward on the same vail.

 Same layer as described at

2156.5-2157.0 cm.

Distinct horizon} it is the

upper boundary of a summer

layer in -other wall.

Distinct horizon} it is the

upper boundary of a layer in

other sections of the wall,

Icy crust .5 mnu thick.

 Summer layer indicated as .5

cm. thick are actually 2^3 mm*

thick.

Depth

cm.

2220.S-2231.5

2231-5

2231.5-2232.0

2232.0-22U3.0

22U3.O-22UU.O

22UU.0-2253.0

2253.0-2253.5

2253.5-2266.0

2266.0-2267.0

2267.0-2271.5

2271.5-2272.0

2272.0-2282.5

2282.5-2283.0

2286.0-2287.0

2287.0-2296.5

2296.5-2297.0

2297.O-23OU.O

230U.0

23OU.O-23O5.O

2305.0-2329.0

2329.0-2330.0

233O.O-23UO.5

23UO.5-23U1.O

23U.0-23U9.0

23U9.0

23U9.0-2350.5

2350.5-2358.0

2358.0-2358.5

2358.5-236U.O

236U.0

236U.0-2376.0

2376.0-2377.0

2377.0-238U.0

238U.O

238U.0-2391.0

Boundary

of Annual

Ac cum.

Layer as

Interpreted

¥

S

w

s

w

s
w

s

w

s

w

s

s

w

s

w

s

w

s

w

s

w

s

w

s

w

s

w

s

w

s

w

1800

1799

1798

1797

1796

1795

179U

1793

1792

1791

1790

1789

1788

1787

1786

1785

TABLE 16 (b)

(Continued)

Grain Size Hardnes

ram. Kgm/cm

>100.0

>100.0

>100.0

>100.0

>100.0

>100.0

>100.0

>100.0

>100.0

Remarks

Granular icy crust .5 ram* thick;

discontinuous.

In other walls this layer ex­

tends between 2270,0 and 2275-0

cm.

MOTEs This layer was used to

move 3 m, northward on the same

wall.

Same layer as described at

2282.5-2283.0 cm.

Granular icy crust *5

thick.

Icy crust .5 mm. thick.

2 mm. thick layer.

3 mm. thick layer.
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TABLE 16 (b) 
(Continued) 
Boundary 
of Annual 
Accum, 
Depth
cm.
 Layer as
 Interpreted
 Grain Size Hardness 
 mm. Kga/cn2 Remarks 
23*1•0-2393.0 S 
2393oO-2U02oG W 178k 
2lj.O2,O S Icy crust .$ mm, thickj dis­
continuous. 
2U02.0-2l|02.$

2UO7-O-2UO7.5

NOTEs^  This layer was-tused as

a guide to move 2 m. northward

on the same wall.

2393.O-2396.O S The upper and lower boundaries

of this layer correlate with

the horizons noted before at

2U02.0 and 2UO7.5 cm., res­

pectively.

2396.O-2UO2.O ¥ 1783

2U02.0-2U03.0 "S

2U03.0-2U10.0

2U10.0

1782

?

w
S'
 Bonded grain layer 2 mm.

thickj discontinuous.

1781

Icy crust .f> mnu thick.

1780

w
s 
w
s

22UO.0-21*22.5

2U22.5

21*22.5-2U23.0

2U23.O-2U3O.5

2U3O.5-2U31.O

2U31.O-2U36.5 ¥ 1779

2tD6.5-21*37.0 S

21*37.0-21*1*6.0
 1778
w
s

21*1*7.0-21*56.5 ¥ 1777

21*1*6.0-21*1*7.0

This layer is thicker in other

sections of the wall.

21*56.5 S Similar to the layer at 2I4.IO

cm.

w
s 
w
s

1776
21*56.5-21*61.5

21*61.5
 Icy crust .5 mm, thickj dis­

continuous.

21*61.5-2l*61*.5

2i*61*.5-2l*65.0

1775
21*65.0-21*77.5

21*77.5-21*78.5

MOTE: This layer was used as

a guide to move 2 m. northward

on same wall.
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Depth

cm.

2U88.O-2U89.O

2U89.O-2U99.8

2k99.8-2500.1

2500.1-2510.0

2510.0

2510.0-2515.5

2215.5

2515.5-2517.0

2517.0-2531.5

2531.5

2531.5-2532.0

2532.O-25U1.O

251*1.0

25m. 0-2552.0

2552.0-2552.5

2552.5-2556.5

2556.5

2556.5-2563.5

2563.5-256U.O

256U.0-2571.0

2571.0

2571.0-2576.5

2576.5

2576.5-2577.0

2577.0-2583.5

2583.5

2583.5-2592.0

2592.0-2592.5

259O.5-2591.O

2591.0-2600.0

2600.0

2600.0-2610.5

2610.5-2611.0

TABLE 16 (b)

(Continued)

Boundary

of Annual

Accum.

Layer as Grain Size Hardness

Interpreted mm. Kgm/cm^

S

V 177U

S

w 1773

s?

w 1772

s

w 1771

s

w 1770

s?

w 1769

s

w? 1768

s?

w 1767

s

w 1766

s?

w 1765

s

w 176U

s

w 1763

s

s

w 1762

s?

w 1761

s

Remarks

Same layer as described at

2l±77.5-21*78.5 cm.

Icy crust .5 mm. thick.

Icy crust .5 ranu thickj dis­

continuous.

Icy crust .5 mm. thickj dis­

continuous.

Distinct horizon.

Distinct horizon.

Distinct horizon.

Icy crust .5 fanu thick.

Bonded grain layer 2 mm.

thick.

NOTEs This layer was used to

move 1.5 m. northward on the

same wall.

Same layer as described at

2592.O-2592.5 cm.

Distinct horizon.
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TABLE 16 (b)

(Continued)

Boundary

of Annual

Accunu

Depth Layer as Grain Size Hardness

cm» Interpreted mia» Kgm/ciir Remarks

KOTEs Below the horizon at

2611.0 cm. the firn is complete­

ly homogeneous to the naked eye.

The following observations and

interpretations are tentatively

given.

2623.0-2623.5	 S?

¥ '$9

263O.5-2631.O	 S?

¥ «58

2636.0 s? Distinct horizon.

¥ '57

26U1.0-26U1.5 s?

¥ «56

261*6.0 s? Granular icy crust .5

thick.

¥?

265O.5-2651.O S?

w «55
2662.0-2663.0	 s?

w *Sh
2672.5-2673.0 s?

W «53

2681.5-2682.0 s?

¥ «52

2689.O-269O.O S?

or

2692.0-2692.5 S?

W «5l
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TABLE 17

Difference In Depth Introduced by Correlation of Two Stratigraphic Sections

Depth of Key Horizon Used

in Correlation, cm.

From To

6U7 6U7

531 531

673 673

737 730

79U 793

919 918

1078 108U

1186 1189

1321 1317

1U89 11*91

1625 1628

1768 1760

1851.5 1852

19U2.5 19U3

20ii2 2OUO.5

2080 2087

2156.5 2162

2282.5 2286

2U02 2393

21*77.5 2U88

2592 2590.5

Difference Introduced

in cm.

0*0

0.0

o-o

7.0 overlap

1.0 overlap

1.0 overlap

6.0 iap^

3.0 gap

1*.O overlap

2.0 gap

3.0 gap

8.0 overlap

0.5 gap

0.5 gap

1.5 overlap

7.0 gap

£.5 gap

3.5 gap

9.0 overlap

0.5 gap

1.5 overlap

 Translation on

 the Wall, m.

 1.0

 1.0

 u.o

 3.0

 1.5

 2.5

 2.5

 3.0

 3.0

 3.5

 5.0

 3*0

 2.5

 2.5

 1.0

 2.0

 2.0

 3.0

 2.0

 2.0

 }.5

Ik

TIBLE 18

SNOW MINEs Cumulative Error on the Identification of

Annual Accumulation Layers

(Strata at a depth of 206.0 to 312.0 cm. are not

considered in the annual count back)

Layer(s) and Corresponding 
Seasonal Identification 
Depth, cm. 
Correlations Pit #8 and SM 
1*12.0- 1*22.0 
1*56.0- 1*65.0 
861*.0- 87U.0 
938.0- 9U7.5 
1131.0-1132.0 
1163.0-1176.0 
1199.0 
1215-0-1216.5 
131*9.0-1359.0 
1U53.5-1U59.5 
1660.5-1669.0 
1708.0-1708.5 
1785.O-1799.O 
2035.0-201*2.0 
201*7.0-201*8.0 
2193.O-22O1.5 
21*10.0 
2510.0 
251*1.0 
2552.5-2556.5 
2571.0 
2600.0 
"^Estimated 
Year(s) Where 
Is Doubtful 
Year 
191*0-191*1*

1935

1931*

1908-1909

1901*

1891-1892

1890

1886-1887

1885

1875-1876

1869

1852

181*9-1850

181*2-181*3

1819-1820

1817-1818

1803-1801*

1781-1782

1772-1773

1769-1770

1767-1768

1765-1766

1761-1762

Error Introduced (Cumulative) 
Years 
1** 
5

6

7

8

9

10

11

12

13

11*

15

16

17

18

19

20

21

22

23

21*

25

26

Margin of

Error

Years (*)

2

3

1*

5

6

7

8

9

10

11

12

13
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ACCUMULATION DATA

TABLE 19

Accumu­
lation 
Year 
19li7 
1916

191*5 
19W 
19143

19U2 
191*1 
191*0 
1939

1938

1937

1936

1935

193^ 
1933

1932

1931

1930

1929

1928

1927

1926

1925

19214

1923

1922

1921

1920

1919

1918

1917

1916

ins 
191U

1913

1912

1911

1910

Year

No.

11

12

13

111

15

16

17

18

19

20

21

22

23

214

25

26

27

28

29

30

31

32

33

3h 
35

36

37

38

39

1*0 
Ul 
1*2 
1*3 
1*1* 
16

hehi 
I48 
Snow Mine, Z\\ Apr i l - 7 November 1958 
Annual Cumula- Avg. 
Accum. tive Annual 
Avg. Water Accum. Accum. 
Top Bottom Cm. of Density Equiv. in cm. in cm. 
cm» cm. SnoW gm/cm^ cm. of Water of Water 
206.0 220.0 ll*.O .382 5.3 
220.0 21*2.0 22.0 .382 8. a
21*2.0 261 oO 19.0 .395 7.5 
261.0 277.0 16.0 .1*01* 6.5 
277.0 296.0 19.0 .1*01* 7.7 Value from P i t  #5 
(111.0) 
296.0 318.0 22.0 .1*07 9.0 120.0 7.5 
318.0 327.0 9.0 .1*08 3.7 123.7 7.3 
327.0 3U*.O 17.0 .1*08 6.9 130.6 7.3 
3U14.O 367.0 23.0 .1*16 9.6 11*0.2 7.1* 
367.0 385.0 18.0 .1*19 7.5 11*7.7 7.1* 
385.0 399.0 II4.O .1*19 S.9 153.6 7.3 
399.0 1*09.0 10.0 .1*22 h.Z 157.8 7.2 
1*09.0 1*33.0 21*. 0 .1*22 10. L 167.9 7.3 
1*33.0 1*65.0 32.0 .1*22 13.5 181.1* 7.6 
1*65.0 U86.O 21.0 .1*21 8.8 190.2 7.6 
1*86.0 1*95.0 9.0 .1*21 3.8 19U.0 7.5 
1*95.0 510.0 15.0 .1*32 6.5 200.5 7-1* 
510.0 531*. 0 21*. 0 .1*38 10.5 211.0 7.5 
531*. 0 51*3.0 9.0 .1*38 3.9 211*.9 7.1* 
51*3.0 577.0 3li.O .1*51 15.3 230.2 7.7 
577.0 5914.0 17.0 .1*52 7.7 237.9 7.7 
591*. 0 625.0 31.0 .1*50 lhlO 251.9 7.9 
625.0 6I45.O 20.0 .hW 9.0 260.9 7.9 
61,5.0 658.0 13.0 .1*52 S.9 266.8 7.8 
658.0 673.0 15.0 .1*51* 6.8 273.6 7.8 
673.0 682.0 9.0 .)6h l*.l 277.7 7.7 
682.0 712.0 30.0 .1*58 13.7 291.1* 7.9 
712.0 723.0 11.0 .1*614 5.1 296.5 7.8 
723.0 737.0 1U.0 .1*6U 6.5 303.0 7.8 
730.0 7147.0 17.0 .1*61; 7.9 310.9 7.8 
71*7.0 761.0 ll*.O .1*67 6.5 317.1* 7.7 
761.0 777.0 16.0 .1*68 7.5 32l*.9 7.7 
777.0 79l*.O 17.0 .1*68 8.0 332.9 7.7 
793.0 811.0 18.0 .1*75 8.6 31*1.5 7.8 
811.0 823.0 12.0 .1*79 5.7 31*7.2 7.7 
823.0 831*. 0 11.0 .1*79 5.3 352.5 7.7 
831*. 0 853.0 19.0 .1*80 9.1 361.6 7.7 
853.0 863.5 10.5 .1*87 5.1 366.7 7.6 
78
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TABLE 19 (Continued) 
Accumu­
lat ion 
Year 
1909

1908

1907

1906

1905

1901,

1903

1902

1901

1900

1899

1898

1897

1896

1895

I89I1

1893

1892

1891

1890

I889

1888

1887

1886

1885

1881,

1883

1882

1881

1880

1879

1878

1877

1876

1875

I87h

1873

1872

1871

1870

I869

1868

1867

Year

Mb.

Ii9

50

51

52

53

Sh 
56

57

58

60

61

62

63

6a 
65

66

67

68

69

70

71

72

73

7l4

75

76

77

78

79

80

81

82

83

8U

85

86

87

88

89

90

91

Top 
cm. 
863.5 
"8714.0 
887.0 
902.0 
918.0 
9314.0 
951.5 
971.0 
989.O 
1000.0 
1013.0 
1026.0 
101,3.0 
1066.5 
IO8I4.O 
1090.0 
1108.0 
1122.0 
1131.0 
llUl.O 
1173.0 
1176.0 
II89.O 
1199.0 
1210.0 
1232.0 
1238.5 
1259-0 
1265.0 
1275.0 
1291.5 
1311.0 
1317.0 
13141.0 
131*9.0 
1359.0 
1376.0 
1390.5 
1140 .^5 
11,17.0
11,36.0 
U59.5 
11479.5 
Bottom 
cm. 
. 87I4.O 
887.0 
902.0 
919.0 
9314.0 
951.5 
971.0 
989.O 
1000.0 
1013.0 
1026.0 
101,3.0 
1066.5 
107a.0 
1090.0 
1108.0 
1122.0 
1131.0 
111,1.0 
1173.0 
1176.0 
1186.0 
1199.0 
1210.0 
1232.0 
1238.5 
1259.0 
1265.0 
1275.0 
1291.5 
1311.0 
1321.0 
13141.0 
13149.0 
1359.0 
1376.0 
1390.5 
lU0li.5 
11,17.0 
11,36.0 
11479.5 
IU89.O 
Cm. o f

Snow

10.5 
13.0 
15.0 
17.0 
16.0 
17.5 
19.5 
18.0 
11.0 
13.0 
13.0 
17.0 
23.5 
11.5 
6.0 
18.0 
II4.0. 
y.o
10.0 
32.0 
3.0 
10.0 
10.0 
11.0 
22.0 
6.5 
20.5 
6.0 
10.0 
16.5 
19.5 
10.0 
2a. 0 
8.0 
10.0 
17.0 
1*4.5 
il,.o
12.5 
19.0 
23.5 
20.0 
9.5 
Avg. 
Density 
gm/cnK 
.1487

.1*87

.1*87

.U89 
.1*89

.1*89

.148:1,

.1*81*

.1,81,

.1496

.I496

.1*96

.1*96

.1,96

.1*96

.500

.506

.506

.506

.511

.513

.513

.511

.520

.509

.1,88

.1*97 
.5X1 
.1*96

.1*98

.510

.1*86

.1*99

.519

.520

.521

.531

.523

.516

.523

.533

.526

.517

Annual 
Accum. 
Water 
Equiv. 
cm. 
5.1 
6.3 
7.3 
8.3 
7.8 
8.6 
9.a 
8.7 
5.3 
6. a 
6. a 
8.a 
11*7 
5.7 
3.0 
9.0 
7.1 
a. 6

5.1 
164

1.5 
5.1 
5.1 
5.7 
11.2 
3.2 
10.2 
3.1 
5.0 
8.2 
9.9 
a.9 
12.0 
a. 2

5.2 
8.9 
7.7 
7.3 
6.5 
9.9 
1*75 
10.5 
a.9 
Cumula­
tive 
Accum. 
in cm. 
of Water 
371.8 
378.1 
385. a 
393.7 
aoi.5 
aio.i 
ai9.5 
a28.2 
a33.5 
1*39.9 
aa6.3 
a5a.7,
a66.a 
1*72.1 
a75.i 
148U.1 
a9i.2 
a95.8 
500.9 
517.3 
518.8 
523.9 
529.0 
53a. 7

51*5.9 
51*9.1 
559.3 
562. a 
567. a 
575.6 
585.5 
590. a 
602. a 
606.6 
611.8 
620.7 
628. a 
635.7 
6a2.2 
652.1 
66a. 6

675.1 
680.0 
Avg. 
Annual 
Accum. 
in cm. 
of Water 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.5 
7.6 
7.6 
7.5 
7.5 
7.6 
7.5 
7.5 
7.5 
7.a
r:$ 
7.a 
7.5 
7.a 
7.a 
7.a 
7.a 
7.a 
7.a 
7.a 
7.a 
7.a 
7.a 
•7 . a 
7.a 
7.a 
7.5 
7.5 
7.5 
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TABLE 19 
(Continued) 
Annual Cumula- Avg. 
ACClMo t ive Annual 
Accumu-* Avg* Water Accuou Accum. 
lation Year Top Bottom Cm, of Density EquiVo in cm. in cnio 
Year No. ClTio cm* Snow gm/cm3 cm* of Water of Water 
1866 
1865 
92 
93 
11*91.0 
1508.0 
1508.0 
i5il*.o 
17.0 
6.0 
.522 
.530 
8.9 
3.2 
688.9 
692.I 
7.5 
7.1* 
1861* 9h 151U.o 1525.0 11.0 .510 5.6 697.7 7.1* 
1863 95 1525.0 I51io.o 15.0 .521* 7.9 705.6 7.1* 
1862 96 i51*o.o 1552.5 12.5 .532 6.7 712.3 7.1* 
1861 97 1552.5 1568.5 16.0 .521* 8.1* 720.7 7.1* 
I860 98 1568.5 1581*. 0 15.5 .521* 8.1 728.8 7.U 
1859 99 1581*.O l59l*.O 10.0 .536 S»h 731*. 2 7J4 
1858 100 l59luO 1605.0 11.0 .539 S.9 71*0.1 7.1* 
1857 101 1605.0 1625.0 20.0 .51*2 10.8 750.9 7.1* 
1856 102 1628.0 1636.0 8.0 .51*0 1*.3 755.2 7.1* 
1855 103 1636.0 161*2.5 6.5 .528 3.1* 758.6 7.1* 
1851* 10l» 161*2.5 1655.0 12.5 .525 6.6 765.2 7.1* 
1853 105 " 1655.0 1660.0 5.0 .51*1 2.7 767.9 7.3 
1852 106 1660.0 1678.5 18.5 .530 9.8 777.7 7.3 
1851 107 1678.5 1695.5 17.0 . 539 9.2 786.9 7.1* 
1850 108 1695.5 1708.0 12.5 .51*3 6.8 793.7 7.3 
181*9 109 1708.0 1715.0 7.0 . 5 3  9 3.8 797.5 7.3 
181*8 110 1715.0 1729.5 1U.5 .51*9 8.0 805.5 7.3 
181*7 111 1729.5 1736.5 7.0 .51*3 3.8 809.3 7.3 
181*6 112 1736.5 1752.0 15.5 .558 8.6 817.9 7.3 
181,5 113 1752.0 1768.0 16.0 .51*1 8.7 826.6 7.3 
181*1* 111* 1760.0 1768.0 8.0 .551 h.k 831.0 7.3 
181*3 115 1768.0 1785.0 17.0 .51*8 9.3 81*0.3 7.3 
181*2 116 1785.0 1799.0 lii.O . 5 6  1 7.9 81*8.2 7.3 
181*1 117 1799.0 1807.5 8.5 .51*6 1*.6 852.8 7.3 
181*0 118 1807.5 1819.5 12.0 .51*9 6.6 859.1* 7.3 
1839 119 1819.5 1837.0 17.5 .51*5 9.S 868.9 7.3 
1838 120 1837.0 1851.5 il*.5 .559 8.1 877.0 7.3 
1837 121 1852.0 1867.0 15.0 . 5 5  1 8.3 885.3 7.3 
1836 122 1867.0 1875.0 8.0 .51*6 h.k 889.7 7.3 
1835 123 1875.0 1885.0 10.0 .51*8 5.5 895.2 7.3 
1831* 121* 1885.0 1893.0 8.0 .51*3 1*.3 899.5 7.3 
1833 125 1893.0 19Ol*.O 11.0 .51*3 6.0 905.5 7.2 
1832 126 19Olj.O 1917.5 13.5 . 5 5  6 7.5 913.0 7.2 
1831 127 1917.5 1929.5 12.0 .562 6.7 919.7 7.2 
1830 128 1929.5 191*2.5 13.0 .555 7.2 926.9 7.2 
1829 129 191*3.0 1951*. 5 11.5 .558 6.1* 933.3 7.2 
1828 130 I95I4.5 1959.0 !*.5 .562 2.5 935.8 7.2 
1827 131 1959.0 1970.5 11.5 .557 6.1* 91*2.2 7.2 
1826 
1825 
132 
133 
1970.5 
1980.0 
1980.0 
1989.0 
9.5 
9.0 ^51*8 
5.2 
1*.9 
91*7.1, 
952.3 
7.2 
7.2 
1821* 131* 1989.0 1997.0 8.0 .559 !*.5 956.8 7.1 
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TABLE 19 (Continued) 
Accumu­
lat ion 
Year 
1823

1822

1821

1820

1819

1818

1817

1816

1815

18124

1813

1812

1811

1810

1809

1808

1807

1806

1805

18024

1803

1802

1801

1800

1799

1798

1797

1796

1795

1791*

1793

1792

1791

1790

1789

1788

1787

1786

1785

1781*

1783

1782

Year

No.

135

136

137

138

139

lhO

11*1

11*2

11*3

11*1*

Ib5

12*6

11*7 
11*8

12*9

150

151

152

153

152*

155

156

157

158

159

160

161

162

163

162*

165

166

167

168

169

170

171

172

173

1714

175

176

Top 
cm. 
1997.0 
2012.0 
2022.5 
2029.0 
2035.0 
201*0.5 
2Oh7.O 
20514.0 
2061.5 
2071.5 
2087.0 
2098.0 
2108.0 
2119.0 
2129.0 
211*3.5 
2162.0 
2173.0 
2182.0 
2187.0 
2193.0 
2201.5 
2211.5 
2220.0 
2231.5 
221*3.0 
2253.0 
2266.0 
2271.5 
2286.0 
2296.5 
2302*. 0 
2329.0 
23140.5 
23h9.O 
2358.0 
236h,O 
2376.0 
23824.0 
2391.0 
2393.0 
22*02.0 
Bottom 
cm. 
2012.0 
2022.5 
2029.0 
2035.0 
202*2.0 
2Oa7.O 
2052*. 0 
2061.5 
2071.5 
2080.0 
2098.0 
2108.0 
2119.0 
2129.0 
212*3.5 
2156.5 
2173.0 
2182.0 
2187.0 
2193.0 
2201.5 
2211.5 
2220.0 
2231.5 
222,3.0 
2253.0 
2266.0 
2271.5 
2282.5 
2296.5 
231*0.0 
2329.0 
2302*. 5 
231*9-0 
2358.0 
2362*. 0 
2376.0 
23824.0 
2391.0 
22*02.0 
22*02.0 
22*10.0 
Cm. o f

Snow

15.0 
10.5 
6.5 
6.0 
7.0 
6.5 
7.0 
"7.5 
10.0 
8.5 
11.0 
10.0 
11.0 
16.0 
iti.5 
13.0 
11.0 
9.0 
5.0 
6.0 
8.5 
10.0 
8.5 
11.5 
11.5 
10.0 
13.0 
^ S 
11.0 
10.5 
7.5 
25.0 
11.5 
8.5 
9.0 
6.0 
12.0 
8.0 
7.0 
11.0 
9.0 
8.0 
AVg. 
Density 
gra/cm-3 
.52*8

.563

.563

.571

.569

.563

.5624

.565

.556

.552

.563

.557

.551

.562

.560

.569

.551

.537

.537

•553 
.570

.573

.580

.570

.566

.563

.566

.562*

.560

.562

.570

.566

.566

.577

.573

.566

.582

.571*

.586

.582

.580

.575

Annual 
Accura. 
Water 
Equiv. 
cm. 
8.2 
5.9 
3.7 
3.14 
i*.o 
3.7 
3.9 
U.2 
5.6 
24.7 
6.2 
5.6 
6.1 
5.6 
8.1 
7.U 
6.1 
24.8 
2.7 
3.3

2*. 8

5.7 
14.9 
6.6 
6.5 
5.6 
7.1* 
3.1 
6.2 
5*9 
!*.3 
11*. 2 
6.5 
14.9 
5.2 
3.1* 
7.0 
I4.6 
I4.I 
6.1* 
5.2 
I4.6 
Cumula­
t ive 
Accum. 
in cm. 
of Water 
965.0 
970.9 
9714.6 
978.0 
982.0 
985.7 
989.6 
993.8 
999.U 
IOOU.1 
1010.3 
1015.9 
1022.0 
1027.6 
1035.7 
102*3.1 
101*9.2 
10524.0 
1056.7 
1060.0 
1062*. 8 
1070.5 
1075.24 
1082.0 
1088.5 
109a. 1 
1101.5 
110i*.6 
1110.8 
1116.7 
1121.0 
1135.2 
111*1.7 
111*6.6 
1151.8 
1155.2 
1162.2 
1166.8 
1170.9 
1177.3 
1182.5 
1187.1 
Avg. 
Annual 
Accum. 
in cm. 
of Water 
7.1 
7.1 
7.1 
7.1 
7.1 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
6.9 
7.0 
7.0 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.7 
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TABLE 19 
(Continued) 
Annual Cumula- Avg. 
Accum. t ive Annual 
Accumu- Avg. Water Accura. Accum. 
la t io  n Yefur Top Bottom Onu of Density Equiv. in cm* in cm. 
Year No* cm* cm. Snow gm/cm^ cm. of Water of Water 
1781 177 21*10.0 21*22.5 12.5 .570 7.1 1191*. 2 6.7 
1780 178 21*22.5 21*30.5 8.0 .577 1*.6 1198.8 6.7 
1779 179 21*30.5 21*36.5 6.0 .575 3.5 1202.3 6.7 
1778 180 21*36.5 21*1*6.0 9.5 .576 ^ 1207.8 6.7 
1777 181 21*1*6.0 21*56.5 10.5 .571 6.0 1213.8 6.7 
1776 182 21*56.5 21*61.5 5.0 .573 2.9 1216.7 6.7 
1775 183 21*61.5 21*77.5 16.0 .571* 9.2 1225.9 6.7 
177*4 181* 21*88.0 2500.0 12.0 .581 7.0 1232.9 6.7 
1773 185 2500.0 2510.0 10.0 .571 5.7 1238.6 6.7 
1772 186 2510.0 2515.5 ^^ .579 3.2 121*1.8 6.7 
1771 187 2515.5 2531.5 16.0 .576 9.2 1251.0 6.7 
1770 188 2531.5 251*1.0 9.5 .579 5.5 1256.5 6.7 
1769 189 251*1.0 2552.0 11.0 .588 6.5 1263.0 6.7 
1768 190 2552.0 2556.5 U.5 .585 2.6 1265.6 6.7 
1767 191 2556.5 2563.5 7.0 .581* l*.l 1269.7 6.6 
1766 192 2563.5 2571.0 7.5 .582 14.1* 127U. 1 6.6 
1765 193 2571.0 2576.5 5.5 .581 3.2 1277.3 6.6 
1761 191* 2576.5 2583.5 7.0 .588 l*.l 1281.1* 6.6 
1763 195 2583.5 2592.0 8.5 .588 5.0 1286.1* 6.6 
1762 196 2590.5 2600.0 9.5 .587 5.6 1292.0 6.6 
1761 197 2600.0 2610.5 10.5 .590 6.2 1298.2 6.6 
1760 198 2610.5 2623.0 12.5 .587 7.3 1305.5 6.6 
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FIGURE 2  3 
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TABLE 20

DEPTH- DENSITY" VALUES

(Computed from P i t s #1 to #8 , Snow Mine and Deep Core)

No. of Avg. No. of Avg. 
Depth Study Total cm. Density Depth Study Total cm. Density 
m. Sites Sampled kgra/cm-3 m. Sites Samples kjjm/cm-3 
0.0- 0.5 8 372.0 .362 20.0-21.0 1 105.0 .561

o.5- l.o 8 360.0 .383 21.0-22.0 1 105.0 .556

l.o- 1.5 8 360.0 .371* 22.0-23.0 1 97.5 .567

1.5- 2.0 5 231*. 0 .379 23.O-2l*.O 1 97.5 .573

2.0- 2.5 5 228oO .382 21*. 0-25.0 1 97.5 .57k

2.5- 3.0 216.0 .1*01* 25.0-26.0 1 97.5 .581

3.0- 3.5 1 1*8.0 .1*08 26.0-27.0 1 97.5 .581*

3.5- U.0 1 1*2.0 .1*19 27.0-28.0 1 96.O .583

l*.o- U.5 1 1*8.0 .1*22 28.0-29.0 1 96.5 .581*

a.5- 5.0 1 1*8.0 .1*21 29.0-30.0 1 97.5 .587

5.0- 5.5 1 1*8.0 .1*38 30.0-31.0 1 95.5 .595

S.$- 6.0 2 92.0 .1*52 31.0-32.0 1 97.0 .59*

6.0- 6.5 2 89.0 .1*1*9 32.0-33.0 1 96.O .600

6.5- 7.0 2 91.5 .1*51* 33.O-3l*.O 1 95.5 .605

7.0- 7.5 2 96.O .1*61* 3l*.O-35.O 1 96.5 .607

7.5- 8.0 2 96.0 .1*68 35.0-36.0 1 96.5 .612

8.0- 8.5 2 96.O .1*79 36.0-37.0 1 95.5 .617

8.5- 9.0 2 96.0 .1*87 37.0-38.0 1 91*. 5 .620

9.0- 9^ 2 96.0 .I189 38.0-39.0 1 9U.0 .620

9.5-10.0 2 92.0 .1*81* 39.0-1*0.0 1 97.0 .625

10.0-10.5 2 96.0 .1*96 1*0.0-1*1.0 1 96.5 .628

10.5-n.o 2 97.0 .1*96 1*1.0-1*2.0 1 96.O .630

n.o-11.5 2 96.O .506 1*2.0-1*3.0 1 93.5 .633

11.5-12.0 2 96.0 .513 U3.0-1*1*. 0 1 98.0 .639

12.0-12.5 2 96.0 .512 l*l*.o-l*5.o 1 97.5 .61*0

12.5-13.0 2 98.0 .508 1*5.0-1*6.0 1 96.5 .61*6

13.0-13.5 2 93.5 .513 1*6.0-1*7.0 1 91.0 .61,7

13.5-Il*.o 2 98.0 .522 1*7.0-1*8.0 1 95.0 .61*9

U4.O-1U.5 2 91.5 .527 1*8.0-1*9.0 1 9^ .653 
11*. 5-15.0 2 97.0 .529 1*9.0-50.0 1 81*.5 .658 
15.0-15.5 2 87.0 .518

15.5-16.0 1 50.0 .530

16.0-16.5 1 50.0 .535

16.5-17.0 1 50.0 .535

17.0-17.5 1 50.0 .51*9

17.5-18.0 1 1*5.0 .550

18.0-18.5 1 50.0 .550

18.5-19.0 1 1*5.0 .51*7

19.0-19.5 1 50.0 .555

19.5-20.0 1 1*5.0 .555

Snow Accuamlation

Hetwork wAws Periodic Observations

To obtain values of snow accumulation a network of $$ wooden dowels (.5

cm. in diameter) were placed and leveled 2f>0 m. windward of PS on 13 January

1958. The network consisted of five rows of eleven dowels each with a

distance of 6 a. Jbetween dowels and rows, covering 1U1|O m2* The network

was oriented perpendicular to the prevailing winds* Each dowel was read to

the nearest 0,5 cm*, but the average of the network is given to 0.1 cm*

TABLE 21

Snow Accumulation} Periodic Values

{Values in Centimeters)

Date Total Since Individual Extreme Valu 
1958 Accumulation 13 January 1958 Max. Gain Max. Lo 
January- 13 0.0 0.0 
26 0.8 0.8 5.5 - U.5 
February U 0.3 1.1 U.o - 0.5 
19 5.1 6.2 15.5 - 0.5 
March 2 2.1 8.3 9.5 - 2.0 
15 1.2 9.5 17.0 - 1.5 
28 1.2 10.7 16.0 - 5.0 
May 1 1.9 12.6 17.5 - 6.0 
11 1.0 13.6 15.5 -11.5 
23 -1.5 12.1 16.0 
-20.5 
27 0.3 12. k 20.5 -16.0 
June 1 1.5 13.9 11.5 - 9.5 
12 1.8 15.7 17.0 - 8.0 
2U -0.7 15.0 15.0 -16.5 
30 0.7 15.7 23.0 -11.0 
July 31 3.3 19.0 15.5 -15.0 
August 16 -0.2 18.8 7.5 - 9.0 
2k 0.6 19A 19.0 - 9.0 
30 -0.2 19.2 11.5 - 9.0 
September 9 0.9 20.1 26.0 -11.0 
15 -0.3 19.8 10.0 -19.0 
26 1.2 21.0 21.0 -10.0 
October 2 1.6 22.6 20.5 -lU.o 
13 -0.U 22.2 17.0 -21.0 
15 0.2 22.h 16.0 -15.0 
22 0.8 23.2 13.0 - 2.0 
31 1.0 2U.2 30.0 
-12.5 
November 5 
15 
0.2 
0.2 
2U.U 
2U.6 
10.5 
3.0 
- 6.0 
- 1.0 
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The accumulation values given in Table 21 are plotted in Fig. 2k* A

marked increase of snow accumulation occurred in February. It is worthy of

note that some of the maximum gain and loss values recorded at individual

dowels* are as large as the total annual snow accumulation.

Due to the large amount of unconsolidated accumulation at the end of

the winter* a greater proportion of dowels showed remarkably high gain

and loss values. The contrary was observed for summer accumulation. For

examples the visible flake type precipitation of 21 November, the first

"snow fall11 the writer observed since early February* consolidated rela­

tively fast because of more favorable radiation, air temperature and

relative humidity conditions. Although the wind speed was not as high as

during the winter, this layer was not as easily deflated as the winter

layers* In Fig, 25* the snow accumulation values for four dowels are

given, each dowel being representative of extreme variations of snow

accumulation at a given point. During the period 13 January-15 November

the maximum snow accumulation was recorded, U6 cm.* at dowel #206 {see

Fig. 26 for location)* The minimum snow accumulation, 12 cm.* was recorded

at dowel #5O5« The maximum periodic gain was registered at dowel #306

between 22 and 31 October* with an accumulation rate of 3 cm./day. The

maximum loss was registered at dowel #U08* between 2 and 13 October, with

a loss rate of 2 cm./day. However* both of these gain and loss rates

are smaller than those recorded at dowels #202 and #307, between 13 and 15

October, when a gain of 8 cm./day and a loss of 7 cm./day were observed*

The network of 55 dowels is shown schematically in Fig* 26* The snow

accumulation recorded at each dowel between 13 January and 15 November 1958

is shorn in vertical columns which vary in height as to the amount of

accumulation. The amount of accumulation at each dowel is shown in relation

to the mean surface level of 13 January and 15 November.

The accumulation-deflation data are not presented in surface contours

because in the 36 v& contained "between each four dowels there were surface

features such as deflation pockets and sastrugi. Outstanding surface

features were observed within the limits of the network nA.w Between

dowels #305 and #liO6 there was a 0.5 m2 surface section where an iced

crust formed in late January or early February remained uncovered from

19 February to 31 October. Between dowels #107 and #108 there was an

anvil shaped corrasion form approximately 30 cm. highj the tail of the

formation reached between dowels #207 and #208, From early August to

mid-October the anvil horn receded until it disappeared between dowels

#207 and #208j the tail of the formation reached approximately half way to

the next row of dowels. These were exceptions in the general picture of

the rapidly changing surface features.
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Metwork wBws Seasonal Observations

To obtain seasonal snow accumulation values six stakes (5 x 5 cm.) and

36 banibo.0 poles (2.5 cm. in diameter) were emplaced on lU and 27 January

1958• Stakes and poles were placed at 300 m. intervals along a 12.6 km.

run of a pentagonal pattern. The center of this network was located 3 km.

windward of PS, The stakes and poles were measured only once by the writer

on 5 November 195>8.

TABLE 22

Snow Accumulation; Seasonal Values

(Values in Centimeters)

Avg. Snow Extreme Single Values 
Period Accum. Max. Mine 
Stakes A to F Ik Jan. - 5 Hov. 23.2 35*0 2.0 
Poles #1 to #36 27 Jan, - 5 Iov« 22.0 52*5 8.0 
In the given periods* the accumulation values observed at Stakes A to

F and at Poles #1 to #36 are 1.2 and 1.6 cm* respectively* below the amount

of accumulation observed in network wA.n

Firn Temperature

Periodic Observations

At PS a joint coverage of deep firn temperatures was arranged between

the glaciology, micrometeorology and United States leather Bureau personnel.

Nicrometeorology and USWB were to record constantly the temperature at

the following depths* 0, 2, 5* 10, 25, 50, 100, 250, and 800 cm".

The temperature at 150, 200, 250, 300, 500, and 1200 en, depths was

taken by glaciology. As the temperature at these depths was not as critical

as the near surface temperature, readings were taken only every three days*

Readings were taken for the period 19 January to 15 November and the schedule

was met regularly except for January. Oft 15 January 1958* six therraohms

were placed 120 m. windward of PS at depths 10 cm, above those indicated, A

depth correction can be applied to each level for any observation by refer*

ring to the snow accumulation registered in network lfA,M noted earlier in

this report, By 15 November 1958, the date of the last temperature reading,

the thermbhm leads were at depths 15 cm. below those indicated. The area's

snow accumulation for the period 15 January - 15 November was approximately

25 cm.

The six themohm leads were placed in separate bored holes, 10 cm. in

diameter, and covered with dry powder snow up to the surface. They were

connected to a junction box at the surface and a single thermohm wire 150 m.

long connected the system to a Wheats tone bridge inside a building where

the temperatures were read.

The bridge dial is graduated to 0.2 C.j the observer visually narrowed

the readings to eighths of each division and the temperatures were noted to

the nearest O.O25°C», the reading accuracy being t 0.01°C« Before being

eniplaced the themohms were tested for accuracy in an alcohol bath at

different temperatures between 0 and «-25°C* in order to obtain a correction

factor* The corrections varied from «0«Q8 to *0.12°C. Corrections have been

applied to the values used in the following table and figures* The bridge

was periodically checked with a calibration coil. Errors introduced,e.g.,

when the bridge is exposed to sudden air temperature changes,# when it is

not level or it is shaken by the wind, were eliminated by its installation

inside a building. The bridge dial would "freeze11 at -50°C, and the junction

box switch would become inoperative at -65°C*

The temperature values given in the following table which were taken

by micrometeorologist P. Dalrymple** and meteorologist K. Hanson*** are

*Uneven temperature distribution inside the bridge may affect the

variable resistors.

S. Army, Quartermaster Corps Research and Engineering Command.

***United States Weather Bureau.

subject to revision by their respective agencies after further analysis.

These temperatures were read to 001°F. and converted to degrees centigrade

to the nearest tenth.

In Tfeble 23 which follows, all temperatures are in -°C; column 1

indicates month and day when observations were made; column 2, the time of

observation, in GMT; column 3 indicates a depth correction to be applied

for that day only to the shallow depths recorded by micrometeorology;

other columns where temperature values are given, are headed by indications

of depth and source.

The temperature-depth profiles in Fig.27 are representative on two

accounts. First, they comprise twr periods (3 February - 1$ April and 12

September - 3 November) when extreme temperature values were observed at

the levels recorded by glaciology. Second, at levels not affected by minor

temperature fluctuations within a particular season, they show the greater

inversions caused by preceding seasons.

The increase of annual temperature range toward the surface is illus­

trated in Fig. 28; the actual temperature readings for each given depth are

plotted in Figs. 29 to 31.

Beep Fjrn Temperatures

To measure temperature, horizontal holes were drilled 6 mo in the west

wall of the Snow Mine at depths of 12, 16, 20 and 21* m. Temperature obser­

vations were continued in the augered hole where the Deep Core was obtained;

there, readings were taken at depths of 31, 36, 1*1, 1*5, and 50 m. The period

of observation for depths from 12 to 50 m. was 17 - 27 September,

There is a difference of 0o05°C. between the temperature values ob­

served at a depth of 12 m0 from the surface at the 12 m. level in the Snow

Mine* A single lead was used at all depths in the Snow Mine to eliminate

one source of error, and no correction was applied to the readings. If the

12 m* reading obtained with this lead is compared with the unconnected 12 m.

value obtained with the lead from the surface, the difference is reduced to

O.O25°C It should be pointed out that these two sites were 100 m. apart,

and that the readings were taken two days apart.

Temperature inversions produced by preceding seasons were detectable

back to the winter of 1957; other inversions at lower levels were too close

to the observational error to be meaningful. The temperature gradient

observed between depths of 20 and $0 m. annual accumulation accounted for,

seem to indicate present warmer conditions than, say, one half century ago;

however, deeper temperature values have to be available if secular climatic

variations are to be inferred*
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FIGURE 32 
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0 MEASURED 17-27 SEPT, 1958 (SEE FIGURE 23) 
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